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1 tiA«« mmlvtd ht^ mA tAtAmm from aaoy p«x«cna dmlng 
«bi» eotunw of ^ala mA and i t M«B9 iieqjoaailble to enpnas igr gratl^id* 
to &U of fbm indivlidbtauUjr. Honvfttr* 2 «ouM Ulco to «a(prosa 07 
lM«)sitadltMim to tbd fflillfndy^ ptvamm in paxtlotlart 
MSSMJH Onlmiivlty^ AU t^ite^  for bi« eontlattod its(t«f«st in ttw nezfc •ol 
for i^ rcnrl4iiig all po«sil>lo luiaiatatatt iaid Ij^borsteor fitoiUtlM timxigh-
oat agr st^ f^  in 1 ^ OoiwetaiiiA^ t 
to aar ouqptnliMw, Or# 3«2* <%Min for his 9&'9X<s$, tmlp moA 
M3egeiitla)is tbitKH^Oit tho eoui^ se of tiila -wxek and dutrias th» proparatioB 
of thi« %tmt^$ dosidto bia otsitiiiied ebamvm fyon tho Ottpartcssnty 
to OP. D«EU Xiler* Bix«otQr» Fif^xlsa BiMarcAi Boued of 
Oanadft sol to Prof* Q.3* Stnaia^Qa of tho Qaiimrslty of mr<M&n8» 
tmtmim (U.S.A.) for th«jj> holpfUX iguisostiana fron tint to tism, 
to IhMf. A.B. IKUlvai aal Or. A* ^^ BSAAi<pX of tho OopartaMOt 
of Ca9eai«t37 for timiv e(m»lderid»l« atisiatiaoo la vteadardlsiae tim 
tofltol^ioo of varlms oatlastlomi and for iimdiim tho valuns from tla» 
t o tltWf 
to PiK»f. A. ib4ii» of tl)i« OopattoBxit ot setuoaitlm for giving 
SB ttw ealauUttcar <» lota, itmmfw r»<|&li«l« 
to Or* A* (»m» ^jS4i9ai «ift Dr. 8 .^ ?«li for tb«ir boajKUeUisr 
mA fln«13jf t^ «31 x^ IH«aa» •»! doUMga«« of ttA» Otpwtiaaai 
for t}}«l3f g«iti«is« help lit^ MWir •«ti|^ for* 
1 «a ftlsd laA»1jt«d %d tint itfi^ d* the 2&t»Ri«tion«i 8iolosie«2. 
Pwc^fmem ilsAXm 0mm &f^X%tm)t ^^ntimXm •sptoicOl^ to Mr* 3* Asif 
R. iiAdl, for thoir «89S8tiiio» mi hosp&taUty 4i»iisg ny «t«sr «t 
ossEBAi. xmwmatim Mm RXsriMGAL Bsssam 
FJL^  i s isoo^ to be an «9eaiX3iint amiecm of eoSaiQl protalbn* ftm 
imtiltlanal valno of Halt pvo^in is ptih^s h i i^r tfym that of await or 
«d^  any other aiilaal. proteto ooatidUiiiig tli» •ssvntial dl«t«i7 cBlao-ftdl4« 
oeeossdxy for tho gfOK^ cad oalatooenoo of body tisatuis. ^^so diot«fgr 
q^aliy^s of tho fish has pl&oad i t as on Saip«e%an^  itam of food all 
ovar tho norM. 
ii proper lUb^rstaadMs <=^  the ch a^ioaX ooi^oaltion of varicus 
f i ^ tieaoes Sa toxoa d tholr autzdtive reSaam ia albaoattteljr aaamtial 
if flail ia to be appxeoiated as a aapple»B!itai7 f^ ad for protein defioiost 
nationa, lUea lodia. Beside this a lo&owledge ot the oheoioal oQaopositicn 
of fiah ia of uta<»t value la prooesMilbig and earmitig aa tlie qxalltj of 
prooeaaad food dep«nicte itpon tAte imoidjSdge of vailoua eonstitiunte of 
food* Pishf epaxt froa heins utilised aa tmaen food ia alao beooming 
inexeaalAglsr camon in smxst paits of the itorM aa tiMi smel and oa a 
mipplxmmt tc^ baLjmoed food to mseiy dataaatio anlwala* 
Beoi&ea baisg a soaroe of protein^ fi«^ is an equally good aoaroa 
of vitaains. Host ic^il^mt of these aie vitaiaSna A tta D, llomontr# 
Btangr o^her ooastitiients like fat« diolesterol« lsoithia» ooloiGBa^  
fhoqphonto end iroo twe foraii ia fish* 1bua» a <tetailad Imoidedga cdt 
the dieiaioal meka up of i^ Lah ia liMsc^tely eaomtial i f fiirii ia to be 
aa^ aa oi SaiK>itant ootsaodity for dooeatio end foxeign trade* 
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dturiitg tho HorM Mar I «hea an «»%« i^ Qytagtt cdT sma& •ttpp3ii»9 oootZTtd. 
^Ui<» Ui«i* att^niian of many o^flatlg^t has Uma dimw tomttdts ^w 
bjtoehflsistysr of fiati. lissMdiotttl^ efl«r th« tinfH \ioi^ War tiM di«oofV«fgr 
of MttmOsm A mad Q in tU^ tiamtos aUnilated iioi^. l&tJi Uw d«V9las>» 
%iti« fijbiainad on Aloogrt aiU. asp9(^s of jtl#i tKLottUNiiofei^ . 
Oiti^ ng th« X«9t thioo dooidoo aui^ data on tiM «ii«idl0al eaapooitloa 
of vavlous tldsooa «€ f i i^ baw beoa oollogtod la oeiiQr eamtwimB of tiMi 
iiorM. Poiiiapa the aost oadaaustiira wosk in ^ I s fiold 1« that of A^wdor 
(1868) iliic^ oovovo alboat S3 oisoeioa of Aaasdooa food fltfioa. I t la 
unSoitbtodJ^ a pr^LemwoiVtiy oontfUMtion to tiw toioidadgo of obamloaX 
ooapoaltion of fldt* Slnea tlieit oonsMei^lA vtao of ^Attiator'a wogk. has 
be^ A oad* by eiraaljita ttxl bioJbogiato. A aooond notid^la eariti4btttioii i s 
that of C3.aik aufi 41mjr (t9ld) liio aaalgrsaii «i ^X80 nsaelMr of flahaa froa 
tho Atittitio ooaat* Uto inveflftigstloa of thoaa mx%h&n oofarod tha 
masonal vaidatlcnin the pvoadaale eaaposition of aaay vjgmcAaa ouch as 
hltta fiLihy batter fit^^ o«n> sadier aiii aiaidc-fiai}* 
Mol^ar datoilfld «ox& 00 the dsw^eal ompodltiaD of h a r r ^ aol 
oUiar elopeolda was tmdaftii&an by il^lmstoiia (t9t5f 1917* t9ld « and b aal 
f920}. His f i«dl^8 giwa VMB^ i i^Mst iag infomatlons on the mlatlQail^p 
betuBoi the <^QI!^S in the ot^sdoal ooi^aition and tM eegetal ogrola of 
herylQg. 
«• 3 •* 
GiXX*8 Ci92!) nHxiAf on ttm &9mmnl vvsiiAXm aad <i2*t«ftl.« 
vai(»s of a noaibor <^  iaftciaivsl sidl !uw^x«l»litai fishes fyarn CaUUtoxni* 
io mc^0r iraluablA eontzlfaiiU.«an on tho »ibj«et. 
Ofehar iatttwartlqi iiS9«isti|Eatl«is ftliiedi to ti» f«& eaitiOboSdga ^ 
jOIX). I«miRi exA WxsA (t937) stodltd th» irarictloiM la the obezoicttl 
eoB^ MxiitldQ of henc^ UigB* 
<li Aistyeliea fis)»is e iwygr oat^2«h«iei«i atudl^ r fi'cn tb« ah«&ioai« 
itttsitioaal eat ooaaeroial p(rf.nt <3f irlew was oaivied oat b;y Jowtt «nl 
0«vl«e U93Q)» ^iMf ftlso aoted ^esmal. V8i<i«&iaa in the oheoloel 
ecttp<»iltim of iGaetralisa ealmaa Qod^  twa tu31«t. HM^ et al. (l9i^) 
hmm floialjriaed ^ a edD l^a poxilon «i a noBodser of Byitii^ freubwattr 
aoi nartiM f l i^o end detemitwd l ^ i r ol^iloal. eoiMtitiumta, Aa 
inpoftflut stwtir oa tho oltoeiaioal oo3pwiti«n ^ South ItMf&oan Cape* 
fS^^a ma stale 1^ van l ^ (l9M^>. 
Qwaioal oo^Doaitiofi and tcmi traSue of «S»ouit 63 epaoiaa c^ 
P)il3i|[|^ Uie oai^t fldma naa deteioli^ ultb xefexeaoe to t)»iir aiae» 
atanlaid lengtti aad diffeieat poziiona of the bodjr b/ a o i t at al . U9Sk)* 
Varieaa fmidiinlfer flttoa of imAm mm aabjeoted to a datidlad aaa^jriia 
t^ SaipfdLoSe at a3u (f9S>6) aad aova veoeal^ by Ihiimtoo at al« (}959 aad 
Saaadiaa fiahea hwm alao bean aubjaot of axtan^ive itnraatlgatloa 
by iB«Q7 wofkara dd^r aad Bitnafa* t95d «Dd 1960} S|yar meA ftmmf$ 1963} 
«» / L •» 
Ofciwr li^KwUat oootHtoatdn la this ll«34 tern ^Bimammlm (t928)| 
( i m ) i mOtsma imkh nmAo •% aX. imth B«ia«7 < 1942)1 ft«lM«aS 
fsSltfa U9i^)$ ImweMm (f950)f fttidhigni H tX, ii9Bh ^vStmm U9B)i 
S^mxitif U$%h ^3Pr ( l 9 ^ ) | 1«» (i9!^)} tha^ ;»»m (t959) mA 
Bfogs^rai (1961*1 9a& U.), 
la aBn9X%lm %9 ttmm • 2MXW» nsatosr of «isiajrtl<»«l xwaults hcf* 
also b9«i eoipJPad la tlM fom of mtHtianttl t«l»3y>« bjr nanQr aithom 
(HoCtnoB t ^ ii<^oif8«nf t940{ Tagrlor mi lf«el«alj f949| Vii^ yideAr* 19S?| 
and lam ot ikL.» 1959)* a*«»9tl offioial doeurasats of tiw United BI^ CKW 
iffA% It9k9 and 1954) a»l oywr ox8aai««6ioaB (8il«Qa» t959) alao provi&o 
valttidsle infoxeuitima on l^ie sabjoeib* 
•an dor ittjiti <1950) has mmntlT oonqplltd o MbUognyplkSr 
eoiitoiiidiig ib36 mfoiwiodo la tto fioM «t ih6i biot^ ndLotigr. A xoetat 
oiapt^lxn OB Idio biotitesaiatfgr of fish be24 undor ^i» oospioicas of 
BI^ QdMBiio&l Sooiat^ p (mUiwBs» i9$\) essA a xoview b/ 7«r» <t9^) mm 
oyior iii^ cnftaat eoeti^batioaa to tho kaoiAoaige of f i ^ bl^ sohaiststz^ * 
3ii liadia thaii#k the f i ^ faona i s laigt aa& iraxlad f»% i i t t la 
offorts hawa boon madm so fur to study t ^ ^asdoal oog^ s^oaitloo and 
mtritiftt valKM ^ food fiahos* Sosa ii^watigatiaui on boUi aaidna 
and fvoitoifatar fishaa havo iooa»t3^ boon aadoitakaa by Indian noxiEafa 
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b&t emBiOmrim ^« v&fiety of flflhos thai Mm fllaunianUar wf9^% ^^ 
SnfiHmstieQ la s t i l l far too tatigf* and in stsM oaMs x«th«y imsatlt-
Itxtexttgtii^ g data on Hie cdMoloal ocuposltlOD tad mtyltiiii 
va2u« aore availebln fiHst f l i ^ s of tli« eoastal iistvrs of lodla* SUTOigl 
«t «3L. (l9(»f} how emildPWXl thiito«a Twletiatt of dxltd and flvi v«riti«a 
of lusdtcied maidjue fli^ios oT tiSto Bocol}^  OMst. Slnllar atodias hava boan 
nada oa foar apoc^o ^ lanniia and four sq^ aoSaa of flab flrooi Boaibi^ r aad 
Kon^ cati eoaata (i^ijaaa aad Dayad8tta« i%Z), aitaa at al* ii%k) nkiim 
Ittfaatlgatiag tha oheialaal eoQ|»QiltiQa «r i^pfesaatativa tUlt»B trm 
Urn oQB3aai*oii^  aa^ ohea of tiia BQB^I^ eout h««a notad ttiat tha 
Bai^ bay fi^^oa «•>« vai^ tiab in piHytaSii and th&t taaagr of t ^ dsai^ 
vaxdatiea Mtfe xddter in pttAmia thw ^oaa «A)lQii axe higtil^ aataaiaad 
as food and tttioh fatflh a bettor {»lee. dlboat thirty ttf» apadlaa of 
ooaBon euulne fi^ea front 1 ^ east ooaat mm m»3gmA fcgr Pataicoot 
at al« (t950>. 
Sitdlar atitdias nave taada on tha laaylija fiihaa of B^ta iiadraa 
eoast (Saahan^  f%0 mA Gharl# 19^) • tha inwaatl^atlooa of Qiail U%&) 
%tol<di iaelodad DWI:^  iqpacd«8 of fiili ineludiUis eliall^fiidt hawa ^otn 
^nt the mtrit lw va3iia of HadrM Haiws eaaqpasaa fasrourably nitb thoaa 
of tha other pafto of the coimttst ond thdt tha lasa pi^ u3lar varlatlee 
sacli as tfhai^s aad r^ B^ a aoatoin a gxaatar peroeiit«®e of pro^ tain than 
sost of tha better laliibed J^ Uhea. 
On Idta tmtHnvsJtmr tisba9 ease JUwntstigatiORa nara eartled oat in 
- 6 -
iiot««oxtIiy eflntxlbuU«i was aaei« 1^ Siha aoA QuiiA (tS!39 «aa t9M3) ilko 
anslyiod tb« •aidous ciKsaiOflil ocniUtneis^o of 37 ^Mioles oet tmtl^wiiSlmr 
ii»im» trm Bcnsol* Miwi U9S0) ttstioaftod 1 ^ prolvln and UIIWTCUI 
i»oii%«ats ol' a«v«n sptolofl oi twtnikmllmr tUima fyw BIhai* (£o3haviir)« 
stodlr of tho pracleattto oooposititm (tf a lecgo m^kmr of fytJiliMft«r 
fiidtea ffKm BhanranlUiasap i«Miyrd^ (dentil ladi^* In a UQM mmsA 
ootisimioaticn* Btio^t ot al* (t962 and t1^) bfim givoii tits resolta 
OQnoemiag UM oiiisral eontrnfits <a aaaa li3^ >oitaiiib fmahtfifear tiaiios 
irtm Qu^aratf ttatiacwdstra and Bihar atailaa. 
Saaaonal varii^fioaa In ^w <di«HBioaX oOB^ CMiltion oi wMclm inetm 
also beoti stodiadi in & t9w magixm aai l^iAiifffiaip fiihta of Zaiia 
(VatsAcatawaan aact Cbavi, i95l aad t9J3| ChldoBtearaei at al.^ t952| 
Satdiaraa^ 1955| Vaaavwi at §X,, l$60f anl Sfaimivaam ani 8sU3n^aa» 
l96l)« Ol^r afeudiea %lii^ e^ piteafad m aooa ^bdiaa f«(iaa laolxacla tha 
«Bliio»add aaka up of Uta « t t » ^ (SsliEamiy tfjQj fiUuitar aact Hag«r» 
t954| Aalia aoi Sahai^, f9l7®t ta3i«tiju aai Ssiiiiia, l9$7s Valaaicar 
and Oovinlttif t957| Vanleabaramaa anl Oiaxl* I957| Sata at al*« 192^ 
and QitiQli^f t96 l ) . 
ito aTstwafi^o liivaat3|;«tlm hi» so far hmm auda to atuiijr 1 ^ 
gross Qtiaoloal oan^osition ami mtgltiini iraJbtt of avan tha i^peitw^ 
fxaaiiiiialar fiahoo of oortiiam India aexd tliat i^ tooWUdga o» thlli autoiactt 
«> 7 ** 
hM h»mi goSned so f«r« Ktmilx^ in irl»w tlia iaiil«qp&««f of dar knoiilKlip 
filMttt tlM f^flhi^il»r fi^iMl (tf aortiiflixn Inilay • f foH« ntx* euKlt to 
ctn^y ttie d»tsUMt dMiaieai cec^jositlon ^oA autfitl'vt va^bt <tf ttio 
matpm of acne of tho oaaoonott fool thimn of Uti«r Pf>ad«i^. fliis i«oxlc 
«hl<di f c»rB»i ft past of a raaaardi ptQ^ot^ aponaoiwl bgr tha Indian CounoU. 
of 4gfi«ultttroX aiaoarcii tooiudoa vai^wa asps^i of fiab biociiaBtatfjr* 
lb» pxoaent lisvosble^ti'an Wilcii oovon a {Miidai of ibout Itivto ^«n is 
praaantad liare in %im torn of tbia thaals. 
Zn {ooaantteg t^is t ^ a i a Uia aothor naata to {I»IQ} en faooaRl a 
aatdotaa hi^idioap tftilali he faoad l^oauaa of *im dapavtava of hia 8upaivia(»*> 
Or* S*a* Qaala from 41lgaiit« Hia vnek, tliflx»f<»ay owrtlad w t ia ac4 
of tlie atand«Ed Uieit ho and hie ntpei^Aor naiM h«f« «dU^ad. ^gfttVtmUum, 
mekim A l i i ttsa of tioe and maaitoea davolad to hiaif ^ba ia^c»r oarviad 
out tlwaa ^udisa toj s»intalaitig a oooatant t«a<!b ni^i 1^* Quila f i ra t 
^ BoeJbasr aad i£stQ«> on at Goehlii* 
f ^ fona of peoaaat^ioo af tba ^laaia ia aa foiioiiat 
Part 1 ibicii daaia i d ^ tho oan^aivtira diaaiaai oaB^po«Lti«a of 
Um tiaaoas of •arioao twahwAmr UaHma ia dividad into thvaa ahaptani* 
Chapfcar X 4maXa ^tti t^a (^ MKaioaX <»3s^ poBition ant mtx i t i ta 
valaia of tha auadba ^ 35 diffaiont fi^ewa. Ilw dMa oibtaSaad axa 
eotf^ Nuevd «ith 1^ <mi of t ^ i«l«tad foxoa tfca K^irnv paita of ttw oomtry* 
Chaptar IX daaia With tha dbanieal ooa i^oaiHon asd aaaifi^ vaiaa 
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of diffttftnt fiiA«ei dtti-ing tl» ftooifiiidj^ sjpmii pliMt. A ooipuiaeKi 
is tt34io dram btttneao th« dwndoal ecapotiticii of ^ M reeovtxdag sptnt 
wtLff and thtt vipi of My* 
Psrt Xl doala « i ^ ^w soMQaal varlstloo* In tDe Mochttaloii 
ooQposition of tits tissQos M four Important fxviliiiilor toSaiottto iiaa»2/« 
•tfeta* 2ho f i » t fish io « minwii tho iooondf * wall kBom oaap and 
ttia tititd and foai^ «r« oid^ jRUriXBa. 1h« fladiyoga on tba bio«lia»lea3. 
ooiqpoaitiOEi of ilbam fisfoas hsfa baon vonraXa^ od nith vailoaa Imom 
facta alHsat ^lo bloldii^ of Vtmm foau «tieh as faadiag iliyltffi^ apamitig 
cgrol«* oto* Ihis pavt» for «anwitil«Bee« Is divldad into ifkHoy&ng 
four cliap^vai 
Obaplar V d«a3« ulth tlta aoa»oiial dianpitt in ^h« Moatiaid,oai 
ooeQ»9iUOEi of <;^ iqa|i^ a3a^ g«P<^%f' 
OiAptar VI iBoliiias ^Hm a i^dir of 1 ^ Mo«h«iaioa2. «mi^»Attm of 
CJOTteJPA aadnaia m « aoaaonal baaia. 
Gh^ pilax> VZl dtalA idl^ i^ »i aamanal vasriatiaia la tlia bioahinidLoal 
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ehftfUtor VZII i s ^ixmAmd to %ho study of ssssoaal vsfistlms 
in M^i laootieaiosX oaBqpt^ i^ act of WBllagflnis stta» 
• t o -
p^ )a^ »m im ¥^ommi 
mmom or am^um 
2* poa ccis>^s«fxvB mam 
* 
FiefttM «iti« «jl}t^ bi«S froB tlw i^igaiii H j i i aaitei^* Cart «•• 
%tim& to «n«itc<i tfe0t a H fii^efi nasd for varlait* KuOTvoa utx* la fnMb 
od»diti<tt. & OQtib ^pttolos ltidiividtta2« of « patftiealar oiM sangt t»fo 
aoltoUidy iitigNd «ail nsaauved to ttw ooavMt «ll3Ji8»t«r» For «bt«lising 
ft taspils of iwae3uii» t^m or iaor» ftpodyM^i of liX|^si«M!l fifliuio Kdrt 
tiriGta aodi ia aeall fi^uia ovon a Xiigor naalMir i»s OMMntial* MMMOS* 
ffOB tho i««r pttr^on of tho tvax&L rtgion of OMh tiskk waa oartfltlSor 
maflmi^ so as to oliadLaata a&i botijr oSyraoats* 2t wm l^ nm SisEpad 
toaatliari aaoariElsd in a hSelt spasd giinisr vA prooassaft fixp v«riotia 
•atioua^loiia* 
SSaUarV* from aaolt f i i ^ ^tm l lvar i««i ^taaaoUid oat sail after 
r«H3nring tho sapnifiGlal badjr tiuAA aaS bSUxKl frcsa ^ a liekmrn Issr aoideSsig 
tlMBa id1^ byLottiiig ipi^r* a H ttia 34v»ra nefii naoaratad ^^os&Vtmit in tha 
Sx^ Unftar to p^Q^aB a h«oe0ni^* 
awplaa of goial ^ r a ata^ e^ Uned in ^ i saw «pi|p» IBw dagraa oS 
tiio nct^iratlflQ of tho m^tf was dotaxnitMMt aowHillng to an crtiitrargr 
aOWMa t^'nti hy QasSa (1957) for §» ifeolis and QayTUB antt Qasia (1964) 
for olbar flotois. 
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7o vmwtA ^i» loss of atcsislim dufing tbii pNipamifeidRuii all. 
SkK^ pltfs for tlio study sf ssssoaal vailtt lai im t]» toiux^wiiieal 
ocnqposittoei of ^le tlssuess ^SQle» ll'vsr «a(t goiuKtt) mm c t^aixMd •& 
x«#ilar aQittli3jr iUitsxvals ovtr « psfiod of idtasA ^ aooUis ftttn mimb^Vt 
t%Z to Odloibor* 1964* Hsvs ie«ia« fiahss of « doftaits cist rtogs M M 
ossd for ttw eo3L3ys4^ lQn of tisauo sa^Xss. %is nts dens to m^M Mojr 
diiffiininos iliiflh oli^ t^ oasMi t^ ss « rssult of slai iuiirsralijr* 'B» sits 
raagss ussd la TarioiM spsoiss usiv ai follOMss 
1* Oahiottfaalao paaofeslias t5«0 «i - 30*0 «m 
2, CtoKtiii» mtJMtaA ^ . 0 OB - ^«0 OB 
3* B Z S ^ #^ffi^ff^ » * 0 « - 75.0 « i 
^« lfii^ ^««<«^a ^tt t S0,0 fitt » 75fO on 
?lbl^s utrs soiGtd and Vm dtts f(MP oadh ssx wrs kspt sspsn^oly. 
z u . vm iHE sfufif OP azps SQGS 
Folly rl|m sol aHMBt numliig iXrimm nsrs cfetsinodi «t ttis pssie 
of t l» i r rvspsotlmi brssdli^ osasons fvca. Vt» aiaiGst sai tb i i r orulss 
dioosotod oat. lam i^s iitrs thoa romovod fram 1 ^ orcrlos oadl saa^ tlad 
for vavloas dotoioiiaatiais 3a tlio saas u^ ss dssorlliodi t» olhsr tissuos. 
Gcdoixt of oggs was stodlod by ooB s^rlng i t idtSi Jsnsoa and 
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aM« on Aggo flaoMl in | {^ feiiaalto ior iboat m hcxtr. %>»oifio gmvltr 
i«as d«tttiiaSiiBd by dimet dispUonasi^ o<' di«tUlid wsUr. 
KOEIdlORg 
For tlMi dtttdiainftUai of ooSstofo oontoat * l»oi«i «MattA of 
fMflh MH93« (5 * to g») «O0 takos )a « i^ lfilioct oUlo* «MOlia« tad kopt 
in an oa^otirlQa ovm numlng e l |{X?**C for tb«it ik to t6 hoow 
(A.O.A.Q.« 1960) t i l l i t tooosaa «eBq;)3jitoX3r dxy. fh« oxuQib3« new thou 
eoolad in a dossioi^or and wtighod, ^^ ^^^ pvoma9 wm xwpaalad until 
a oonstai^ mi^% tioa Obtaiaod. 1l»o losa of nalght g«ini an iai«K of 
flu^latum frca «hi<d) t)w Davoantage ^ eualsliix* in tha f M ^ tia«ta naa 
oalooiaifcad* 
OSfltAffBS 
M aatln^a of t ^ ^ d i j nattar in tlia tissiaia waa aada en tiM 
baaia of losa of oolatani on dz^iag^ Moiatttio i^ roattteagxi %faa aabftraofead 
ffloa lOO to &^ tba paramtiita of di^ mattar* 
ASH 
Iho aaamt) c^ aah HQA datof«ii>^ aeeoiding to i^ ataadiazd 
to<bni«fia giiroa in tho A*a^.8. ( t9^)* A vaigbad asaiint of f i«A asM* 
(5 * 10 git) wa tait«i la a aiUoa o!^<^3« and piaoad in an ofan at 100^ 
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vaeiLiX al l %b» i3»3i«tavt was naspBllit* 1% tma ttmn l«ilt«d nt^  m tm^twHiam 
tmlam SSO^ O t i U the aiAi \1m9m0 liiit* and eai^^ttljr ATM fi'QB oactom. 
onidibXa after ttoo3db% in a dAssioatKtr MUI mi^tmA mA tlw |)»roniitae« 
of aalu In ttw a«9)l« oalqtilatiaA* 
Pat In l l i^ tiasaaa haa toe«i «xtr«l«t Isir vflvioua inmistigatora 
using difisfvnit eoliroats* Sslvetit IDea aHianaaiHitiwr adaetuvs i s kaotn 
to tm affaotlm ^ siiSlttiiig ttSi fx>«a i^'olsiii bat diaa^vs oartata 
noisrfatty ai^ataaoas aXao anA Ums giwaa vaXativsJli' h l ^ iraSaaa* Ch tits 
oUwr httilt ac^ tninta aatili es patrolmffl ottear tilled aiasoXmia oily fi^ 
sMtar glVB low veOuea fjaeanaa It ia not so afKaetiini In aplittins ttoa 
fot-pvotaJUi 21i^ »ge eni hm « poco* *«ittiaB* powir* Iiovaxn (1955) bas» 
tiMfwfoya» mgsaatadi aaEtifac^ ion of tiasttsa ^nit idtb a good 'watting * 
aol'vant UUca «tliai»»l«*«thar aiaelara ««& l^ um idtli patfoilaiiBi «t^r« fo 
tha pvaa«nt atady fat was aaetnMtad with pati^ dawBt athar (B<P* 40-to^)« 
Altliott^ ^ i a aathad givea mlf «i i^ ppreadaite aatlbiaita ctf tha fat 
(onda fat) In tissoas* yat It i s qtXtk aol a^ac^'va ^vmrnvr roatlaa 
cnaljrsis OR a iaaega aeala i s c^ tai^ itedi* 
fhmtSx oae^ pla wa dfiad eoB^taJl/ In an ovan* aiaaid aal gvottad 
tlioTOui^ tily. A waii^ ttad iSKXint ^ didad smgUm waa tilsRi In an aactraottoi 
tblafttla* tighttly plui^ ad w&th ootton wool and Mtfsetad witii jpatiulaas 
ottisr In tt aaadilnt (^^ p«ratita for tiim,t 10 • f2 hotuni. tlw sQlvant waa 
« tA -
4iaftll2j8d mA woj^tmSmd trm t ^ oily «t^raol b/ kawpliig th* »io»iviQg 
fUsk «R to ft titter bath, fw&ma ««f solteiits VBXW fla«3Jy msowtdi ia «t 
omn* flt0 fJUik^  nGtt thon a<Ma«d iUt « 4tt«iio«lMMr sot usigtod* Hw 
inowftM ia th<i utight of Hao flMk gam th« aaooat of f«t «xtv«otod 
fz«a tba know qi»ax&i%7 (^ ami^l*. Fnar aseaxtaialj^ « eoB^t* ioctxmotJUm 
of fob the «iio3« inrooeso ma ooniiauad t U I lnoi«awi in tbe wi$^ of 
the flask ma iib^&itmA, A casq;^ Uito tioam mAmt^m took noarljr tO hoiuni. 
Pfoitola in vasioiia tlsmoa M S ovtlaatod bjr « s3Llfi^  mdiflegUm 
of Waoti^a (I9a3) ttlofO-kJoMahl cwtbod* Pct«ii tlamiB «tl«hlae 0, i 0a «at 
dS||o«t«a Sa $ »3L* of niiKiEEoa f«oo t i l oia2|imxlo aoJUl usiJig potataiin 
ptmtliliato aa an caMt^km aemt* Sttviiag digtotlm In salsimflo aold 
aU. mio nitsNggKiioaa aatoilala got ooRVOxtad into mmoai^m suS^ Ettafc*. 
Hie dl^aatad ac<M^ i»» 4ilutadi «&th ttiatUXad melajr to ^ al* A Imom 
a3U^|M^ of thla ac^tioi naa tluB} tfifOQtljr iiaaa3«fiawt. tho oarourio 
iodite oontaJUiod in ^m aaasiafv foagast oaatoit»a nitli tiM awnn^ bsa 
flcAsliata oi ttra 4i|^ot«d 8o3at4«n prodhioSas a biom ooClouxwi aoSation 
of (agKUyoaroay&e lodiida (aSg)2HH33E:» ^^ iiO^miA^ of tha ooiloar 
^ w 3 U ^ la iwQportimal to tha aaouynt of «aaoi^ »B aoliiiiata pmaant Iti 
Hsi aoltition. A triUnk aanpla naa alao piapamd la tba aMO tMqr for 
ooB^ paiKUsg tb» ^caanoar lalwiaity la a lOatt-ajaBMipam iii<3toa3yfOtil.o 
eoiopiBPitar oalas a gfaan fUtor idl^ ft apasSfml. raag^ c^ $00 « $701^* 
Fig. 1 Calibration cartre for the estiiaation of total 
nitrogen. 
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waAiags of a atfios of soSatioit 0f difAimit <ti3ttil«n8 iliicli i^^ Uiijv 
eon i^^ iied & kaoici mme^ of altxvistm (M9 fig. t)* ftm x««ilt«t tilitaitiid 
for UMI i»k(tOMn aolation waui x«ad off «g«to»^ tiw aomooSini aa3|ii«to 
oaHtMfetioii fisupve. fbis gam a <lix««6 madii^ of l^a Moiait of t^aX 
nltrqgan pivaaiifc in ^m secq^, fha aia»i)t of to^al Qitpc(g«m tioM 
flbUiiMd was auiUpIiad bjr tbo profboiji faoior 6.25 %o Obtain tha 
fora^iti vaSua* 
a«vava3i iti9»8tiga&ara woirilliig m fiah prolaina h««tt disiil»lad tha 
i^lioaliiUty of faistcnr 6.29 aai henra aaggaatad olittr aaw faotova 
(J<]iuiatona9 I9t^j Biuaa^  f92i^ f Bai^ ay^  l997 and fiottit^ilim* I9I^)« 
fha praaanoa of noo^^raiaia a^ v^ogim in fiati tiaaviaa piftkultiXy moooaa^ 
tw tlw aitvKiaatta raaalta olaifeaiaad b^ r 1 ^ diova f a0&<»^ * Bisnedaa «ia 
Qia%»lQb {^9%) iliiSa taking into aeeoiint tiw oaount of nafprotain 
nltVQgan paraaaat Itowa aiiggaatad a faot^ 5*72 for hanging* Steoa Urn 
mam% of noarppaifeaiii altroe^ ia also knoiti to v&xf aaaaonaMgr (Jonaa* 
l9S4)* tha mm faotcovi my^ also pratuoa arrora. In vSaw of tb» <»iif1i.«t» 
lag iriawa aa^ iwaaad bgr tha abova noittara ^nl &lao baoaasa of tba dif^aoltiaa 
in aaparttting to^iil protaia or protain f raeetlwia froa otiiar altroganoaa 
aulMtaaoaa* i t vma eoatidawd daaira^la to uaa tha mom eatt(msli>ix«a3k 
protaia f&ator (6«25) in tHe piaawit attvliaa* 
Sa offoemSasaSm astiaata of oaibdijdririM oontanit in varlooa tiaaitaa 
a» I 0 *» 
nBt ante ^ a^ txiMSUng t ^ aldsd vsluw of f at» pv«it«ii};» aoislai* 
oad Mh frota too.. 
Qt2«laEii iM •atiBatttd la t ltswf aoaoidlag to tto attbad of 
OSKIC mA Ooins^ Un$)* A m$0mA enonafe of aih ctotaiiwd after the 
Ignition of tlM tioisuit ma (UMQIIWI In dilut* h|dro«iiloilo meidt 
}»&nadf fUttfsd firm ths lii«olaba« maAOm mA ilhmn Ksuhwd idth filitillxi 
witftr* fit* fiatrait asA ^w na^ilngs «tr» aadt to a tauma veubee* (5D ail.*) 
ana from i t Mldita naa praoipitatad aa oaUliSi oxalxta liy^  addSag a 
ai^ iMitad aotkitian of aoBUjaiiiB «n»3Lgla (lO a!*)* fhia vaa aljiiatad to a 
|i^ laaa than ?«0» Urn aotltitim «aa haatad on a iiatar hai&i for alKxii 
3 * 5 hours and topt ovamii^t ao aa to aaaiifa a eea^lata graaoXar 
ppadLpitation of «he eeSLoS^m aalt. Xt ma, than filtarad throii|9li an 
'aahlaaa* filtar paiiar (liialiaan Ho. 42) • fba pcwolidtilMi^  aftar halog 
vaidiad fajpaetadlar nith hollUi^ natar* was eaUaotad In aa E»2mmtymt 
faiask CBBA diaaolvad Sa tO nl» of f t4 wtXfimyio aeld to eonvail oaleiua 
OKaXala lata OBcaSio aold asl oalolsrai aolfhidEMS. ftia «DUI11O aeid tfaas 
fOflMd la tha aolation mm hai^ bad and titratad agalnat a atmdatd 
potassluB pamai^aneta 8^uti<» (O.OIS) i^ra 1 aX. <»r tha ataodard 
aolation naa a<piT&lant to 0.2 ng* of oa3«iaa. Him aaoiiat of t»3bs^m 
naa oaIeiil.atad m ng. par 100 |^. of twA tiaaua* 
mosmama 
laoxgaolo jphoaiiioraa In tlssoaa naa aatlai^lad by ttw oathod of 
Fi^. 2 Calibrfition carve for the estimatian of 
iaorgenic phosfbozus. 
°^ OS 0 6 0.7 
mg. Of inorganic Phosphorus per so ml. 
0.8 
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FliAct mA SitbbaEoif (1925)* Pr9t«ibi In ti«8iui «ftt dS|(ttst«d {mm a«th«d 
tiS8l«r pfottln •stlBMiiciii} moA ^tm 4Sga9fe«l aM^ pilA nas madm to an aMqpottt 
(50 n l * ) * Xn a knoiii anauit (tO a l . ) of thia aolutlotit 5 sibL. of 
Mnaalxm TOl^bdlattt aolatian <6*6]K) « d 5 •!« of aal|itoirie aeidi (7.5 H 
aoxiaiilitj^) «•!« aidttd* Hw addition of a«ld mA mmiaoS>m aoa^tidattt 
eranMfta a l l tita pho^phata peaMmt Into phoaphanoljrl'die aeld. tha 
|b(»lli(9aaljrt>dia aold «aa than ladaaad bgr adding 4 • ! • of fkvflhiljr strapatad 
farrotta aislslifiia aoSution (1C^). fXtkat mA daSctoaSow haw auggaata* 
tlia oaa of |« ^ 4 atd^ertM*tlidlaalfmlo aoM f<»f tha aaaa potpoaa, fha 
additisa of farrcna mXihata pro^ead a hlam ^ xSLmst ilioaa Intmaity «aa 
ppopovtioEMtL to Ui» mom% c£ pkmp3i<mm piaaant* tha aolatim iiaa 
ttada to 5& MX* A tslmk aolutim neus pwpafwl llkaidaa. Colair wm 
ooqp^md in Slatt^StaBaaisan pfeotoaSeotric ooloidaaatar uaing a xad f i l t a r 
i d ^ a apaotral iranga d 640 - TOO t|$«u ISim laadlng etotainad waa zaad 
off jEicalaat tha oaSihratioa onrva (aaa l ^ * 2) pyapmrad t^ uaiag VMriona 
dilationa of atendaid phoapitata aolxition of Moopotaaaiiiai pheaphata 
(5 B I « i^ntalains 0*4 m» <3f FUt^phnrua)* fha aaoiaat of shoe^oxoa naa 
ajQizaaaad aa ag* piVomt on f i a ^ i«al€^t baaia* 
For ^ 0 aatination of total iron (fanrlo) in dif f t iant tiamaa 
tha aathod of £aniiad3r (1927) wm aapXa^ad. A tial^ad f iaat i ty (0.1 m) ^ 
tiaaua naa digaatad in 5 aX. of «Ktx>a piiia aoXiimfio aoid along idth m 
OKSdislag agant, potaasiiia paxwtlphata ihidi aqiiaUy gaifta good xvaulte 
iron (ferric). 
QOI 0.02 Q03 Q04 
mg.of Iron (i c ) per ml. 
QOS 
» 10 •* 
(g*tt nethol waAmr pterin «fftinatlm). Ouzdng (tlg«aitiaii the Irm dcntidbtd 
te tho ^iiiaiM g«t8 oanwxtod iato fiix»ilo ataui* D M diK*»t4id so3atian 
«s» dl3iit«d to jbml. ro ft to otL* ali<|tottt» in « glaaa »tQs^f«S itoit»t> 
i»s aSdtd $ al« of j^ oiftsalsm ti9iio<Qrin«t« sdaatlon iSD$) iliicii ooiMtiftd 
tilth tlitt fttxrie Iron inil fcttns « rtd (»]loai«d oioe^ totiadl ?• (6ll3)«9KCa}S 
tM^" ^ ^ oolxur nM «Btv«oteil by actdiag tO ni» of ifto-eogrX a3«AotL. 
tho t^btt iMuf %h09cui£hly idieiCMn to ftasam a oaip3«tft wetraotiott of eolour* 
DMI Iiit«ii8it7 of «)3.our nm i^pppofiioial to the aaount of iron paresent 
In ttw 8«ipl«. A blunk soJatlm noa ^Uo {aeptMd In the O«HI wigr* <^ >Xoar 
w» oon^ o^ed m a S3att»Sana»r8m fbci^oe2j9«tfio colortoster togr aeing e 
gx««e i^ te r * A oe^bpotiaa oxm «r amKaiam thioiii3{«iste s i^ t iaa 
(t ttH* oontalaiog 0»l ag* of irm - lo ) nea pvepeved (eee Fig. 5) i^ainet 
«|}1^ the miidSags (3i»t^40^ for dlffeiitKit o M ^ e w i * i«ad off to 
oaloul^e tho a&oiiat ot iron preacmt in fdt» eflmjple* Xytjo vaSoea tiez« 
also eacpytttoed as OS* par 100 ^ * of freefti t ianie. 
P AUt I 
QK Aft ZU I 
B. fift 21 
HiospitostMi 29 
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imwamanm 
Ian fao»Q^ fumm di» to th« vooegnitioi odt tiiAi m tm be»t 
soitrM of m l s ^ pi>otola» wqiisasia i s Iwlxtg laid to stuA; ttw d)«8do«l 
oeapoaitiaa moA isitfdtlwi valias c^ aaoy spadUis of narlo* end tt^shJu^Aor 
£Lflhta of lodila (Baflu and OSf tf38} Stiis aid CN^ i^  1939 aatl i9M)i 
Slyogl «t «!•• 19411 aataa at al** 19^| €hari« I9ib8} idi»m, 1990} 
Uatars^ aa and asaasilviiseii, i96l| find Sia^t at al*» 19^). UoM«f»r# 
ao ^ritwaatlo Investia&tiQaa hotfa ao far Isean mada on tiia mtsdtlva 
vaJUui £«ii difioaloal eoqpc»ition of ^a Are^watar fii^ea twca tha northam 
part of tlia aountny. the preawit attadiy ilii<& daaia ultb tt»i oheraical 
QoaimsitioR and t»t«i|l«a viOaa of the flaah ctf tha ooaaoa j^ahitatar 
fiifeaa of Uttar Pi^ dash brought to light nssiy nav foots and i t naa fouod 
tii^ aarUor Infosaationa anmlli^ bla mm oa^ta and v&timt iaooqplata. 
Hw pmoaie^ iavaatlgatloia mm easrlad oat in tha aantha of 
Smm^r aod Dao«3her, t963« ao as to mroSd aaaaonal dlfltaranoaa in tiia 
ciieaiosA ooe^oaitioa and thus issuing a'o(3^ &id.8aii in batwaon Yaxlotia 
apaoSes as fair aa pMsUhXa. 
HMIHIAI. A^ mmCDB 
Hethoda of empliis^ «ad tactmi(|iaa of Yaviona oatliaatiaiui nan 
^w eaaa as dasofibed aarlier (aaa uneter Proaaduva and Hathoiolesy). 
- ao • 
msmi^nom *m ssmma 
Prottln eontost of ail ttut sgmelUM wAwir liivt«tigfl^l% vastel 
mtllymAf ^ « ainniXs had tiM hlgtiwt pfotnin Vft3»»« tht imreee baii« 
in the i^ iWMnt invvstlg&tian «•!« h l i^r tltin thoM rtiKMtad frooi 
BcngaS. <Si^ a and Qtih^ 1^9)* 
GiffMi eaM lUQCt is tlteiof previa ^mtmA at^mv wtn*!*. tluiir 
htA, m m m»vte»t a iralat of liboat t^ S(« AMog Um oax|i»t tha mahaaaiPi 
Baalma ifoi^} culifeora kuid tlui liigbest isrotola paromta^ <19«3709{). 
Stgifalna aytoal»» l<abao yohita and j | , gttiiaa ultti 16*745» I7*ld5 aal 
I7*8l0 pnveanti^ oa raapaotlvoly mf %im o&lMir oaipa ilah in pirotoio. 
the valita obteiaed foy ^. y ^ t a watt higamr ttm thet ftt|p<»t«d bj^  
Saha Old Ouha (1S99 eaad f9MI) fi^a BangaX aad MM aora or 2«8a siailar 
to ^ e ir«3u« gitwn )^ Hitira (ea tofanpad by Eai^ avBtor at a2>«, t9Sd) f^ 
ttw aaoH «pael08 frm Bihar, tha va3a« of g, aidgaU naa aiMio 
2mwa alailar to thoaa mpot%tA trm, tha other paita of &dia (;^ha mati 
<^at f9^ and Satara^ Jaa ani Siamlvaaaa^ t96l). ^u pooxwat profeaia 
eontaot aa<»g ttia oaxpa wt» fotsad in J^ . f^f^ a (f^bla l ) , 
tha ect-fiahoa waxa gmaraUar poop in proUln eotitaDt «ieoapt tor 
a faw apeoiaa Hka dariaa oagag sal aita tAta %iiax« tha valaaa tiaia 
h l ^ (t8,7SC} aai t8«595^ raapaotiwkljr)* OHwra iiara xalatiwl^ poor 
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the •^«^ ei>*l>ft<^ t HotoBfteiif nofcooUiroa hid td«2SC^ pro^lii* 
Ihla ««i vlniiltlMatljr hlghttr tlun the protein valutt of thd ofclMsir ^Losilir 
havt a fidrl^ hl|^ pfotolbi v^i^e (l7*687SK) Md the •{JIIIJMKII* HMfeacwibalaa 
jMfa^of ahOMtd a Talott ^ f7»34^« 
Hw fat omtent ohonadi m ixemta^ xolstieiii^p with that of 
proteiji !••.« tldtaa i4.th a mlniniira pvofealn paroantag* had tha tnaartin 
paroeataga of fat* thos the ssiivala tdtcMW pi^ stain paraMtaga vm fouat 
to be M^i hii^ast h$A tl^ Xoi#iit fadb paroantaga^ tha aemrae^ baiag 
0*373}{ m27 (fatola f). 
& gaiiai«l» the oaxpa nara faanS to have mXatliralar low fiA 
eontant. 13ia t&axlaaa fat parwmtc^ aSf hQ««f«r» aacng ^ a eiipay iiaiw 
Ij. s^i^ i> nm^ aa* Mia^Sl iS ^» »«la<»8 «•» « « • •» ^wa 
aliAilar meA Uw louaat was al>tiitoed in k» g < » ^ (Tabl* f)* 
the oat-fiahaa «tti<^ nava poeseat la probaln emtaot i«afa found 
to ha %h9 ri<^«8t in fi&. Fiahea U)e» Hyatua aawyaiala* | | . aof. 
Bagaidtta bagaapiae and J. rl^a i<>ich. enoog tha oat*fi8haa« itava lalatffaly 
idfib in inrataiii had low ffit pajraaategea* fha highsat fat oaitwit waa 
found ia Faaydaatgoaiaa gamft and the lowaat in g* aaaonhala* 
- ^ " -
^^ M* <^^^^ «si« iomA to be fairly rii^ in te^ m& in the iiq;diQMi«l» 
It ia lAtereetlag to note ^at 1 ^ maant of fat preaont Sn 
fishea ia t&oxe or leaa sx'oap ai»oiflo« %eoi«a tliltfi an <^«seljr ivlatadt 
s;r9t4RBatiaal]^  hiwa aiollar f«i Vii3a«M, A ooipCElaoii of the figavaa 
Qlitaliiod la ^« preaant lai>«atl|;aU.oii %A^ tsiicoe adt ewlier aathora an 
the eaoa apaolea dteoaad araxtead differuiOBa. Fat In fiahea ia know 
to be ane of tiK> Qi^ it irarii^ ayU aenatltwmta of the bady (Vwiteataranaia 
and Qiaxl* i9St)* to vUl be urtiom 2iter# in the aotaa apaoieay the faft 
irM4«8 gxeatl^ ffoa atia mtaaoa to the other arid aaaoidiiig to %h9 aiaa 
of the fiah. Xt ia* timmUxmg 2iJfea2jr that the diffexvaaea in ii^pafB 
rq^oited bgr the earlier aurora tA0%% have bean beomae of the aiaa of 
* 
the fiah or tl^ aeaaon in #iloh i^e aiaSjfala '^u oaia. 
C. IfOOtSIOBB 
the a»»iatara paarantitasv <»f different fiehea vaiied fya& 73«2t5 
to 6t.t70 (fible i ) , Ha aevami earlier toveatlgstiana i t baa bam 
polia^ ed oat that oAUtare haa an lavarae relatienidil# i d ^ tlMi fat 
oontent (Braadeat t95i^ $ Braodea aai OiatildSf f958 aoi Xlee and^bad^ 
t96$). Reiiavar* in the ivaamit Savaatiga&ion no audi raS^ianahip eaoM 
be Mttablii^ iad in ip^araX. 
• as " 
ftta waiim» dbteiaod for tli# « ^ <»iit«it In tlie ttiselo vaviaa 
withia a vttxar nayrow reuse of 0«9^ -* t*673Si an! fsU la MeoorAMiM 
idth %h« va2tt8« rtpoztad •srlior i^ a^a aal <3ttha> 1939 md t$60| 
^•xanlori 1955 onl l^arajwi and ii««iiir«Mn, I96l)« 
the avttn^o oactedijilrftta p»rma%as» io, t2ie ausoS* of aU tha 
spooias mmdatA esm to al»aat 3%* l ^ i * wa no s«aax«X p^taxn ia tlM 
«i«lKii9ilr8ta diatrlbutioa la vaf&otxa apaoSaa (?itola l ) . 
Fhosiitosua ooatottt of tha laiaola vaflcd frcm 0*300 to 0«975l( 
on frtah utifilit baaia aal la ttost fii^taa i t faU «ithia ttia ranga of 
0*300 «• 0.390^ (aaa 7atola l ) . In gaatral a b i ^ r parosataga of 
liioaiiiosua naa ao^ppftaJad ulth a ni&»v paroaataga of f«ft, ^»ia the 
iMBdaim (0«97^) m» obtaiaai ia tm 8pia;^ «e3« ^ aiaataa ijiiob had 
a l i l |^ fat ooataat <3«40Q )^* 1 ^ aat^fia^a ulth a rioi) fat aoataat 
w»ra alao fidi ia |iiioa|iiOffM (avariga 0«4C^)* Vhia probatoly inSioataa 
that tha praaaaoe of phosphoma ia tha suaola ia aaaoolatad ifttti li|dda< 
praaiaMibSjr la tf» foso off phoaflioliplila* 
• 2U 
CUUUSXUlf 
ftm ptrMotagt of oalfilnn in th» maviXo of a U tbo f l ^ e a 
«ie»liifd vsriAd tvoa 0.0i2 • 0,079 m fvtah u t i ^ buis (?«I)3J9 I ) . 
(h an «itftgtt, tiM f««th«»z^ -)>a(3k» myo fosni to eontaln tho iiiixlnB& 
oiOoliBB (0.01^1 )^ • ?h« ma^ fiahot i»i<9 ttM oa^w. iSaoog tbo ewp« 
tlM lilgbottt paromUB* of e&Uinm (o»07i^) M 9 iiotM la tiw 
toitybeX, g. rtliaa* 1h« aihM»Ft §« (tor) naUtogt ha& th» loMtst 
oa}«liiii psToenti^ (0.012^)* Hio «{dii3^ «o«l «d«li ft «a«l»s parom i^^ o «r 
0.022 oam moA to oa»p». Uto mlWt liad O.Ot^ oaloiatt. Him 9t^tUb»s 
m 0a m9rt&t mm vafehttr poor ia %ii« ^lakm smUtA* MaoBg tiw o«l» 
fiabott ttw hia&oft tra3afii (0.0li3^) H M wafeod In £• a^my* lterx«3« ultit 
an aiiiBi«g« "raStia of 0.0159S «tf» ^ « pooftst in oaldam. 
mm 
VaSuas oisfcalaad i9p Urn i o U l I foa ( f u n l o ) oanfaat rtek&i cmr 
iM» M m t a . Ibajr pangad froa f3.Q00 - 5i*2S0 m» P»t 100 ga. of fyaiii 
t iamw (fablia l )« Hie hishaat va3»m naa foiini i n tha apiny^-aal* 
I * ^«"*ttt*« Musvela on an «fai«ga had & hSetiar i r m eontant th in tiia 
eaffia. Hia au l l s t , featfaax'-baaisa ^ai oat-fidltaa bad ral^i imlar lov 
ira2aas« I l i^aMj«i fcia Si«anivaam ( t96 i ) i^Ua giving tha iroo cmtanta 
of variooa apaeias from ait«?anioas^ f|iofe« s i t rp r ia i^ l r b ^ vaSuaa. I n 
« r ODlision tha data glvan hf thm h««<a ai thar baan aiapidotad op tha 
aathora in asQtraaaiag tha va^uaa htv* tmrlodati tha unl ta . 
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0 . OAL0BZFXO VmSB 
aatotr*t %^lm im giirwi \sy Sorw and Bal ( l%t) wat uawil for 
«al43ala^^ th« total oilosljl^e VAluas of dlfftrmt ffwstims la irazims 
•p»Qios« 1h« «ii*nBr fMibdirs iiadd mm $«3 for f«t mA k>\ for protein 
SIS oaxtoolijtlrite* th« eilorii^o vaStw ^ a l l tiw f^ ahea aaal^ Mdl raaead 
fr«i 77'^Id • 14f«975 (talopita par 100 m* ^ fraalt tl«»»ia («MI tt3s3im 2)« 
€b aa Ciomea tho tilaJwat •^ooa niio tmwA in eat^fialios* tluisi utra 
boeaiuMi of ttio high fat ooitoi^ praamit In ti^m* Ihe aaUet* aunolo 
end foiilhor-liftcko had rolatiinia^ low valaoa mA tho loiiaot valaao Mara 
foiSKl la «ap» 
Emfgjr va3tio0 for protoia freotioa vara hl i^at la surrala 
(ttvarago 77«2 t^ oito*loa}. l^litoa tot auUat^ faat^ar-baata ami apia^ 
ool iiifa aoM or loas adallar* Gai^ a m& o«|p*fiflb«8 li«i eo^paratlftlar 
low valaoo* 
for fat fraotiOQ tita higheat valiw «as aotod la ttoo eat^fM&» 
£• gpgtt* (74*353 oe l^orloa). ftw 8]Xliqr^ol« g* «|«attta n l ^ ft valua of 
31*620 ealoqpliea ra€K»Ni«l tim neact hl^uiat. Iha omra^ valitoa for 
oaipa« aytllet SBA f«aif^ r<4iadC8 mm 6.092» 6.565 mA 12*968 ealorlaa 
raipa<stival7« ttui loiiaat valaa (3*471 oalorSoa) «aa raoeodMi la aorrala* 
S M ciara^a «twiS]r taliaa for %i» o«n»aludi«ta fiwustloa In tho 
auao2« MM highest la oaxpa mA oat-flahaa (15*345 tfidi 14*455 oal»tea 
jnii^otlini3^). g* <«»rola liaa nnct ulth * •a3ua of 13*558 oaloydbaa* 
Marmla mA aplx^T'eal o t ^ had amiraga valaoa and tha loiiaat valuoa nara 
<w 2 D ** 
]% is mil kBom Hii^ 1^ » M.«e i^«)i<sal ompoafLtlm of fl i i i ¥aHMi 
(toorisKiitraltjlsr fjron fipooSes to apeelos. V«rie^ims ham alao tseon aotod 
oaoag the Inllvidnals of l^O aaoo aitoeioo. Maigr ie»x4c9x<i} henw attrilxitoa 
Umm reoAGAXma to e<9c» mieh faofeom as wxaaSt d««iiXoiiieat» ttoa of 
apawiingy aga» aaaaoo «9(t t9«&im ooolitiQita CBirao»« t92 f^ Lovtm and 
WotA, tWi MtlaoRt I9!39i Hitft •% a2..« t9¥>| i^v«lo» t%9i 
VankataraBsn anl Qia«i» t95l)* & man|r apecdUm ^ tui d^a «i3taSaad in tha 
|)z«o«^ &n«»stig^doa dM not igvea «dth thoaa of 1 ^ aarliar nE^ ekan on 
^M aaaa fonsa. hi a«»t of tiia aexCLier aaaoiiiita miliilfig haa baan aald 
«l»aiit UM aiisa of Vm f icftt or 1 ^ aaaacn duzdtig ^ i ^ 1 ^ aatlinitioaa 
mm tuA9* B0Mi«»r« obsaxvatims t»r Sfiha and (Mia (t939 and tW» «ad 
fiitarajan and SManlvaaaa (t962) iadioeta that tho irafiayLoaa in vailOKta 
oooatltawita of f i i ^ »l|^t mil ba i^ tfdiibutad to tha <tiai^ in aaaaoa 
diuplag vliiflii f ^ iaveatSgaticoa «Bx*e aada. In t ^ iiba«ioe of stiitei)2a 
infofoatim i t ia diffiamXt to aaoavtaSn iHa^ier vatii^ioaa obtait^ ia 
fiahas <^ Uttar Pradas^ froa ^osa <a! %im outer pevta <a %im <30untx7 «r« 
baoaoaa of aaaaoaai or wmiafooBBm^^ difisanaoeoa* To asvifo at a fair 
oacq^»isoa d h^a dh^ utioal. aoDipMiitiQn <tf m^ f i ^ * datailad nark tan a 
aaoMOial baaia ivoo diffarant s^ rl^ a of the eoiaityy ia taqpirad* 
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SQlifASf 
frtm tutntir iiiw dttt^vmt apoc^t )Mlongit«i to 16 fi»ixiv« of 
Sii08|l}«ni8» eaXdum aiatl tofeal iron oontwat of tltmiv att«^Ul ani oftlorifio 
vaDbw for prolMiiiiip teit SBA oaxtxtigdfvako fracrbiona ani tofcal ealnricis 
f<ar oacii opodljssy %t» aonroXs «•!« faaaod to howt ^ o hl^bost pN^ia 
ira2a» «aft ^i» o«t-fii^os ^ » {ivwvat* Xr» oaypo tlw {»rat«ia valut nui 
naatt to tumols* Iho toUl. f i t oaiitttKt ib |iraetloall|r a l l tba apaioioa 
^o«Kl aa laveitMi Mlatloa^lp i d ^ protoln* Oa thia haaim tim oat-f&criMia 
idth loir pi'oMiln hal 1 ^ lil4|lios^ f i ^ oontant anI <wcfaga»1tiy» aofvitla 
igith «filsh piHJtsIn oootaat hot tho lowst valuoa of ttA* 
flm BoiattMpa ami aiAt ooatenta la v^ uelooa cpaolea did not dlffar 
ffiayfeadta^* CSaxtoois^ nto esntaat naa eanaivlljf blKH ^ oarpa msA «iK^ 
f i t ^ a aaA lov in iaai>fiala. 
A h l ^ $ls«»iliffipao vantaat iiaa foiuil to be aasoolatod ull^ a b l ^ 
fat oont«Bt 9sA for thla xwaaoa ii» oat^ fliAMNi taxviad to ilioii nlctlvaly 
tiigh |ik08|ltoraa ira3a«a. Calolam ooatttt^  nas found to be tha bl^ a^ est 
ia fiiiUiar -^bMlco and 1 ^ total iroa wa hSj^at la ^le aplasFHMl. 2a 
tone of tobal mloxiila vsloa^ frota oBKxig tba popular fooA fl8haa» 
%im oit-fiahea beeaoso of bali^ i^ dh ia fat e«t«at um» ^m highest , 
viOnaa. Hw laaewla vara the maA and the eaar^ oal^ S«M «wavage 
valaea. 
d» Af 7 i a u 
mB^<m* G(m(mum m^ m^mt tamm OP wm w asm 
aiaol^a ftal 0S«cu«iiafi 20 
4. ^ro^lii 28 
B. I4plil ^ 
5. OiiltQliyliraEl* 31 
H* mwfgy mil l * 34 
fttiwury 35 
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mxhmgti eamM9vsblB waek hm hmn dam m (ho $aR^p«iiti«ii of 
flgto M,ver fidls mast ot iMdt iaeltitos th« study of vaviaui vlti«lcift 
and fiftty Mld« (OomiSti^ aA wtf S l i ^ r t 1999| Biun audi Oapt«^ i9M>} 
m^mi, f9M>i Majt»dlar« l94ti Aissad •% a3..« I9i^5t Siriiig«^«l m i 
ftSkwg&$ t%9| Pafeli«i£ «t ttl.i I952| and Balaaonacm •% aX.* t99&*>» 
H t t lB c!bt«a(61oa han Ibeen paid tOMtEds the eiiMiBleal oomposltlaii of iltii 
Umw «8 a liioLe. fi^«^3« omtfibatlmii on thla aabjacfb ilittf» Uiwr l iM 
been uamt M «iw of tha tissuts for oae^pialaoa nitli oth»ni «ni thOM of 
^n&toy (Id88)» Bnusii (l92lb)* BoU U9m>» UUr aad BltitMW (f960) 
aaA Vlokit sod l(12«x' (i960). So far i ^ woxk liaa a^ pp«iu«d on toe «t}«iiioaI 
ooa|»o«itlon of tha %X'mr «f msr f loli of IiiSia« Itooa 31vaf la ooa of 
ttie laoat tD^paptattt cnqsowi of tile boAjr^  oonebroUiag tbe flarttl»o3ijBi of 
the fiii^» t t» pveaeist laveatis«tia» on the gvoaa duao&oaX aoaypoaltioii 
eed mmvKlf vaiktaa of l^ia Ggg&a in vaxdotta fyealtifiter fUiiea i* emuMmvtA 
an tBomptaOt «eA lUnldeaantal atiady. 
tlJ^ mSZAl. A9D MSI80DS 
For tattoiiqiaeo of maa^pldnd and vaideaa eatisatiana aea Prooadmw 
ani Hathodolfley. 
13te pafcastaga of Uvev praftelo Sa irayiooa apaolsa vaxdad batnaan 
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S*906 and 14»215 m tmt^ mi&aA &«9i» (7ib3» 3)i fil» cMiMii* btlag 
tt*49ii$* flH» valttss cSibedUMd mm lamv than t^ oM of ^M masel* 
iK»pt3art«di •arliop (see dMipter 2)* %• ntadmm previa p»i<e«iiti^ 
<14.21^} was noted In ^ | s ^^|s «id th« lOMMt YB3«» (8.906$) In 
aillJ.giirca> pabd«» 1li@ v&3a«8 in thai «thor oati»£L^«8 «•!« i«>x» or litis 
sladler* Jlskong tlie earmla, Vta fltmrsage pjeolAio poromti^ vm I1«60d. 
(^ i]^ » m % tmtdifft had tO.dOt^  Hirer i^rotete. tha bli^at was Obt^ biad 
In ttte auAtaaor* Bagbaa {T<») gtttifeor« and tto iiaac6 oaff» idtli t2,05OSi 
vm mifiol, ClCTtiinft aadgala* 
2n tlia fOa^oHI»ad£9 th» paromtaga vm fidrljr High (vraraga 
12*340) mi in Btoi^ ll oo»w»Xa and Ha«taoaaft>a3att» agpaitoat tha pralwlii ecnt^it 
wave f0.620$ end it•890^ mspaatliKilar* 
It i s Inteiesting to noto that fishae «liidi poisassod a high 
proftain ocotatit ia thalr caisele (aas aha|ytar Z) warn also rid) in thair 
Uvir pvotaibi* For inst@a«a« B. (for) oi^ titoara aod J. rit* ifaieh had 
h l ^ protain eonta&t in tlm isiaola wave alao fotad to poaaaas h l ^ va2aa« 
for t ^ iivsr proteia and oontnarsaV* fii^as U ^ Sittia oatl* and 
ic* P«^a lAiidi fl^oMd lonar iraluas in thoir nttao^ ^otaia «ara poor in 
their livar inratain also* 
B. UPID 
fifl^ l i w r i s tmom to bo of a hl|^ e^ Lovdfio Yi^a and an 
lapcaptftit aotroa of fiteainn* Iha M,pM wntant <a tt» limtr MM 
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(aiaidmber aul Uw» 193^ 7). Zt r«i««l batneea 49( aad ttST^ fMiii wlibt 
ba^o in J^ JL tho fishois m&ljTvtd (OT« tid»l« 3)« \ ^ 
of all ti)o fl3li88 exaaiaed <n*6^^ In C)iMoiPhttltt< mmcfci^a)* i a ^ ' 
t)w oszps* ainlBiOT ve^h»9 of i^ boat 10^ «iipi foonl In Baitttt ••pim *^i^ 
§* d ^ Ptttitqwu th« per«»ni«g« of lipids In g* oog«al> wu also 
lil|^« 4. t96SS« Ihe valii^ a f(HT lofeoptoma natodUfm and ] | , ohlfcala < \\ 
mm 5*008 aaft 3*3lt^ fesptotlmilsr* Bsoip^ for tlui l i w r odt d x i a t '\ \^ 
BMWtr Wii«b had a liigh lipM ooritMmt (8«a6$;{)« tlw llvwr of ottwr e«i 
fl^ioa mte ganorally foond %i> \m poiSF In VLpid oonttnt (faltS* 3)* 
4 eoaparison ^ tho valuoa of ttSb cstitalned for Vm auael* 
(••• ahi^ ?«or X) ^dtli tsh(»e of Umip iwvisls that ^bihas j^atasins a 
4 higlMr faft oontent iln thair saiaala ^ov a {K>or lifM valua for livar* 
nma ^ 8 rnnnvla «lil(^ vara dbaorvad to heva %lbm pooraat valaea for 
auaola fat hod tha mexSaaa eamat <a Upidia In Uwir livax*. j^ U^ Llarl^ r* 
oat<»fiii»8 Mith a mirsr h l ^ imroeati^ of fat In muioXa mm t^e pomwat 
In livor UpSda* 
c* tioisfUHs mt tm ms!fm 
fhe mnme» jmrasntmei of aoiatttra In iA» litwr ina liKiut 7J^ « 
ttie valaaa In different fi^aa rangad batvaan 66»d$5 - Bt,5k23i <7abla 3)» 
tteaa agfMd vith iUte rajj^ arled litar valuaa of otiiar fial»a (J^«at«rt lfid8» 
Pig. 4 Bslabion^ip betusen fab and moisture coobents 
in the liver of various fresfavator fishes. The 
muabera in the figure refer to the nonibers in 
Table 3 . 
Moisture as percentage of 
fresh weight 
Rat as percentage of dry matter 
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Btam, t92IS»} leUar &B& 8itaero« 1%0). Ihe parcMmtii^  of dvjr auitt*r 
««» hl^wat in h^e liver ot tivxM f istiss ^idn bad a low aoiitjavw 
I t baa bocn ahom bf <v»floiis IMOI^M thsl& for 9 * ^ apteia* tl» 
«S4«a valii« of te^ easi ifsivr (F«||> is « ooeaitaait (Bracks CM! Sistilflli, 
19J@ I^ micloiiwScat 1951^  aad Ilea ejxt li»3fi» 196$)* In o^tar woida an 
iovafaa iwl^ttion^ip has baoa found to mdsit l3at«tan M ^ r aoi fat. 
%ia mlitiooah^ io ticai miy tvoo for th« tAiole fi«3t tut alao for tha 
varioaa bodj^  tUsuoa (Bffittiiaa» t95^)* 
fira valaaa of la^at^m aai fat (lipida) in ^is livar ^ variola 
apeoiaa wadmr invaatis&tiiaa liava baan plottad la Fig. 4* Aa will ba 
aaoi ttem t l» figui*e there la & dafiaita yaXabioiuAiip taatMian fat toA 
uatar in varioita f i j ^a * tite ?•» v^iaes for varlQaa fifll»a raoagad 
batwiaa 77*966 - 02.903 (aaa tt^ia 3) . I t ia iataraating to noU that 
tba nsan F*}S vcOnas for different graipa <a fiatiea att<& aa ofti^» aanraia* 
faatl»r4>a<&89 e&t-;nuaia8 etA auUet tiara fotmi to vax^ nithin a vaigr 
tt^npow rai^e. From tliase fimiittga i t epgmaan that tbom ia an iisvaraa 
niiati«nahip b^ween fat mA isoiatart in ik» liver &n& that aagr ia(»aaaa 
ia ^ 1 f at ia at the aaqpaaaa of ustar* 
s, Gsmommm 
Catboh^drale oontent in the liner ranged froa t.824 • t0.5t4^ 
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(M« f^sl* Sh Hitt 9St-fiab«sy mrfl» »A |itaifch«r^ *(3ks had »»x« «r 
!«•• slflilftr iriOues (imfttg* 5* 543* 6.6^3 AOI 6.t42SS Mipeeilirtljr). 
vaJtuio, HM tmrm« e«»baii|dr«fc« oontcn^ In tlu» l i w r of oaziw ««• 
flll»»t 7$. g. (for) B^ tifefygm ms Vm paamt^ In U« Uvtr oafl»ah|driAtt. 
lh« v«3a«s for the ostlltt ami ap&i^^t^ litce aora or 3«88 sSaUar 
(6.006 sad 8.64yS rea^oUvolir), OadM^ysIS* valuts of ^ o lliwr «•!• 
fount to te tiSglHir thm tboa* of the nuaolo In tlw S4»ai apoel^ o («MI 
cftiaptor X). A tOgbor parmtAim of flMi'bflbidrsto in the U<9or probiiaar 
aaggoats Ifcat tlwi flafo llmir io tlio sula o«strt of gS^ nsogoa dopooltion. 
F. ASH 
fho oidi ooatont e^ ttw livsr of vtiioas «jp«fid«« varau^ v»S7 
Utt3«* 1.096 - t,?a(^ (Ti&lo 3) «ia ahOMWI no «%iifioaiit diffotvaoo 
p^ott ^OM (^ %b» ausola* Iho fivtrago asit oontonft of «21 th» optoloB 
to «boat t*/»3l. 
0 . MxasBM* coeisBafs 
pHoapHOoia 
Ri^liiiofae ia am of the ntwfe layportont aliHirsla rofnlttini 
ttoo laetdsfldijBB of f3^» It io pfooont i» l^« ti«su»o in tlio fons of 
{tioopholiipMsf ilMMpbopratoiii, oto* Idvor itf fi^oo eoataSno soio 
|iiO9|b09ma than the laiselo (Tid^ 3), £3 v^rioaa apaotoa aacwinart i t 
iwiead batwaan 0*345 - t«<^ 2SC ( 1 ^ «vantB» iMinfi O*570^ )« M- awaifaia 
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&Uo vidi in itiasptionia* Valnas ^ix^&imA f«r B. aagma «ivi ^« aafiaalA 
i«fo t«082 mA 0«695!S yespsebivsly, Asang the oal^llatost M* i^ g«B<^ «3>a 
>^^  Wi^ tJ^ Oftia ifeta O^MOd high valuim* 0«7ld aai 0*959% i«sp»eli*««3^* 
Hie eEVorago lahoaslKMms oanf»n6 In ^w limir oi fst«th«r-tofti^a ssiA 
EXtxwls eaat to 0.4$7 ae^ 0 « 4 ^ fttflpaotdifiiSjr* 
I t aa«aa loixMrtent to poiiit oat tduA « bi^tar |^os$h<»iia aoirtiaat 
in tim mtaole vea ganoraUy aasodlatad «ith a hS^ phoasliixrua va^oo 
ia ^ e Mvar* A eco$>avieQ» of the valuaa of phoapiiOKua tdth t^oaa of 
fe^ vUl ravaal thc^ no vele^ionahip batvoaa tim tmo «xiate in Vtm 21v«r< 
thia ia In eostrast to the dinsot vaIatloii^il{> hatnaaa itioasli(»ua mA 
fat aacii ra haa bean founi in the snaelo (aaa <i^tmr I ) . Probably' tlM 
entlva pb<»{liortta «Kint«at of tha liver ia not ismaooiatai! «iit^ lijplda in 
thm imsA of phoaphc^pldia aa i t oeoiGUra in the aaaeXa* Jhn^asm la iiiwr 
i t ia pmmmt In ae»e other foios awdt aa liioailiQigljroarliaaa. 
the oaleiua eontent in etost fiahea «aa fouai to range htf^mva 
0»0!2 mi 0*025$ (aee titole 3)* ai i^tljr higher f'alnea oeotarrtd In the 
^ ^ Jl« ttQtosfceyttq< ISie ^ a r ^ e oaiaSai) oantttst ctf aJU. fial»8 eaeaginet! 
tita iiboat 0.0312^. m» oaleixita iralooa of ttM iiver utra sfm»r$l^ Xonir 
^ « i the valuea of Urn ooaelo, 2t haa* hOiiavar» tsemx noted that in 
^oae apeeiea <dmm the eaXoiun eentttut ia iatao2e naa hl^iec^ the l iver 
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eaS^toa wm also propor^laattl*^ blg^. In tills V99p»^ i t s <p«B£tltii^ iv» 
dld^rlibotion in l lvsr aad mtsola sssns to bs n^es <Mr less s l e ^ s r to 
titat of fhosilios^iie. 
^is tolal. iroa (Is) ocntoo^ ia t3m IJbmw m» tmd^ bl#ior tliaa 
^ s t of tiis s»sole* %is i s ^sa i ss «t tim pmwmBsm of a Isfg^ aaamit 
c^ biooi J^ ^ e Mvor* Hts TSIUSS oSstalmdi for diffeiwat fialtes vsrisd 
fx«m 21*^5 * 55«00Q «@. psr tC90 ga. of ffssh tissms it9So3» 3) . lbs 
•«ndmian VBhm waa tmoA i» g. sspMitt* la otiMir eiOfNS ths iraluss tnfo 
low. 2di oat->fii^s8 tkm svsn^e ITQH oeiits^^ wm Mgh»r th«a eax|»s* 
Averapi iraltiss f<Mr minpsls «BA ites^ioi^«<les mm irsiy sljadliur. In tlw 
si^tHHK^ ^M to^sl lirsn ooa^sot was saoli higisBp md in th« oullst 
iboat 33 !«• ai iroa IKUI iso^edod* 
H. nmmt ^smE 
Bosigy TaJiies of ^ o 2ivsr wiys osloalstsd for fi^^ prol#lji wad 
9«zti(aii|drsS» fiNuatloas osSne tiKi sa@« faoti»« w dsserSlMidi for Kfasi^ 
(s«s pmH) 33)» %s tofesl 4ms»iBr ITSIMS in ths livsr of «U tiis mutiiss 
mtsEdmA vmciad b«ti«»» ?6«i;^ «ad 1^*190 OSJ^HE^S psr l@0 gn* of 
tmek tisstts (7id»ls 4)* M ooaimfsd to ^»i ssisels# %km mmwsy VAlttss of 
tilt l ivsr nsfs sudi h l i ^ r . fbs hlg^st VSIB^S usiv aotsd ia tim amifvls 
(«itra§t t6l«iS@ oal^e^s). Wmv c^ osxps idtb sa imirags vaaao of 
tJ^«766 osloeies tmm mscl to «in«ls* la e t ^ f i i ^ s Vtsm imx«g« irsltw 
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ms lAMttt 105 oalovies, "^ oalosdUo vmkma for f»allkfti^ b««lc«« saiUvt 
anS the iq l^Q;*-o«l war* It4«644> 133*933 aod I2t*035 «iilc»l«8 z«ttptt0tlifi»ljr. 
Hl^ioir ««ieigjf va2jtM8 of tho l l w r ax« two^uw e^T bi^mr Upid «fiiit«ist 
mmm 
Wnadm^ diwaleal eae^yosition of thtt l i iwr ia 2i» «|»oi&0 of 
tmdtx^aitme fl^hee AOMkI toat the protoin ooDt4mt 9f th« ILmt mm %mmw 
th«o that of the msolA. l&irfoXs pftsaesaoil tim h i i ^ s t vaMe» for fat 
(Mpid)* P&ahos ifel^ b«& a hlghor llpIS oontont in ^loir Mmr mm 
iasoA to ho poQgp In thslr saasolo f i^ rniA vids m»ia, 
tt» valttos f<mr iadLat%»x>Ot 4i7 s^ttor eol ai^ ia iraxioaa iMi«h«t 
did we^ cdioiff mi^ tm^sM dlffenmoa from thow of tbo iusele. ISM 
{Mroimtases cf ftiiMtiiionis and IIHXI in Um %S?mr mm fairly high iltilo 
^10 total onlolium mm ratbor low. Snezi^ iraluaa for dlffarant fraotlona 
ahowid taaniwam oalorles in the imnola and tho lonaat In o8t->flahos. 
O H A P f E B m 
H i t o f i a l and ^thoan ^ 
l*li9vloai PpQiMifybi 36 
%«« l l io OiPSftty 37 
^ i t 38 
QmsimH Prcpif t los 39 
A* J?ttSi9in 39 
@* Fa^ 41 
0. iSoi«tiii» mA t«A 9alfil.laafl|d|> 41 
F. l^cMifj&ofiui 43 
0 . GaJU f^its 44 
H. IroB 41 
46 
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immmmim 
ti^ou^ a logs* heAf of infosraatim hm wammUtoi m 1 ^ 
Ku^ paftwanar « t &L.» t998| SvMuuttdortiir* f^SSf S l i e r c t «]..» t95d « 
•nl b , and 1959; Z«arwi a t al*« 1959} Chang •% al.« t966a and bf 
Placdc a i al*f 19611 mdi lidxgstraa^ l96t)» littSyti aitiNia^loei hat baim 
pals t o h«r4 jrota and •SSs* Saoidioa tits dbwrfaticua of Mliar anl 
Bliaara (f960} da ttse ram of QwortMmdais naiica no tA^qxtAm teioia«dg» 
aidaia id»oitt ^le gvoas <toaieaX oocpiMiltioii md i ^ ^ i o a l jprofaitloa of 
tXtHi i^ atss* tlM pvaoaob aoeoimt daalA idth tt amipmft^i^m analarala ttf t ^ a 
balo^lSiis to tl9 i ^ o i o d (tf ffaidmi^bar t*2«oslMi, 
Hatbodis of anqdlflg md aatlat^loaa hawa ahlnadjr baaa 4aaosribadi 
•arliax> (aaa unfor Pf^oadhuv and Hiri!^ odio3L«jg|r)« 
PUTaZGAL FBCPBEtrZES 
CCMUB 
^ « oouUiar ^ (Rgga of a ptng^imX)^ apotA»a ma fa^ly^ iq»aolflo» 
aoHavar, I t vesiad sMe^tljr in eaHaiii IndlYldttala aad idth a&aor 
diffavaaoaa la tha oowlit&OR of ripamaa* tha gaaaral eoloar aaluma 
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of ^g0 eff tSl lite 8peelB9 vsaAmr imwAAgel^ijoa i s glvva la Ti^ 3« 5« 
fheie i s not latt^ vaidatiot la ^h» i^ Mioifio gmnritar «f iRgs* oii^  
difjParwit apsoi»s« ^^m% of them lii£i» a iq»«oifio gf«»nt/ appiradaaifcsS^ ^ 
t.t (fal}3« 5)« 8yiittt^  wJttattta muS ^* amrnOxm h«m ths iw«vitt»t ngg^ ^ 
ftlyaost iam mA m hslf tiato as hsciy •« iiibsr* ftm loimit ss»oifio 
gMEVi^  i s saeountsyod gsosrally in t}i«Mi sps<tlS8 II»<MM sggs hcf» s vsiy 
feiflit faft ocntsnt. Por exai^ ptls ^ e eggs of Higil. oorsol* iiii«h hiers 3 ^ 
fat ooat«st am only w(33 tises hoflfviei' thui distillsd «8^r* 
AXthough i t sssas fairly rssscnslbls to pfmm m invsrst 
vslstioB^liip l)etMi«a the tuo painasteirs (fat eontent sad speoifio giwfity) 
the larese&t invsstigatiOQ do not rsvesX su(^ « rs3j(tiooahS|) to tss stfiot3y 
afip34oeft»Xo. Spseise havl^ the seas spooifio gwnritjr nay smstiDes differ 
ooosideralily in t ^ fat omtent of their sggs <T^ »3« 9). ^ima fat 
peroentceo on a dry taatter basis is plotted egsiast siteoifie gravity of 
^^s an iotersstiog rslaticnfl^ip %M eivtained (Fig. 98). fiis i « ^ of 
{nra^ portiflnate deorsase In ^m opo<A.tlii gravity lAth the inortaMi of faft 
eootent i s prebabiy d\ie to ^ e mdears ot lipSds p2«e«nt. l^irther 
investigations am needed on the dunalosX ooBq;»eitie^ the spetdfio 
g r i t t y and the #igrM <^  si^ration of fatty ooivtitiients of eggs of 
diflSaMHSt ape fides before a satisfaetoiy implanetioa of sticlt a rslatl^naliip 
oaa be pat fomaxd. 
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Skim Hmr (HP paeA waH^w migr heem ali^iUjr bitter eptoifle 
gxvfit j tl)«a diiailllod itafb«r ditt» to diosolvcKl aa)Mrt»tncaa# iNIgs iutvjl^ 
vpad^le gfifvlty of t«i oan aeither te txiOy palagid maf dtuitsaul. Hiis 
ld«a is aupixnrtttti l ^ tbs atoMjnr^ions of Altltiaihi aol S«g«r«Jft Bio 
(l95t) on tho «ggs of caiwhana yrt^ m ««i of iSiaa ( t 9 0 ) on <ay»toii» mdniU. 
AUkoolii ttni ligarajft Sfto (t9$l) lumi foonS that Vtm «gg8 <^ £• «ib> 
«f» di8Mi«aL onV ^ iH a^gE a^t veSmit ifeUbi 19i«a has notod that tho •&&» 
^^ S* «g^»3>« we« noo-^floa^iiiS* Pr^il»l3r tlui/ iwaaia {MurtlAll^' muqiwdod 
i«»Il abowo ^w iMttom /uid eu^ tbmmimm te oontidofwl as saal-dMsnial. 
Slaoo OH^ gsn oonQsataratlao Is low at tM bottom this fsn^am sssas to 
b» sa fldiy^atiai} to snouss <^ pitlaua mxpp^ of cotasm dteuidng solbvsrQnie 
dsvslopnsiit of t^so spscdos. Hie og^o of jg« t ittatus aad ^« oatsslus 
ssem to bo cKn^tsljr dmwrsal boeeoss thsy a n mub hsavtsr thma wstar* 
%gs of other spsolss having s spsoiJ^a gravity Xowtr than !.CX3 aiy bs 
oonsSdarsd m psl«gio> for aacoai^ those <tf JN[« corsala* His obssrvKftiona 
of PsktMi Kil iOiicantii (l952) on ^ s i^ tsa of B» miemCLm tmmsl ttmn 
to bs rs«mar so* thej are sMai'-peisgio and reiuiiii «;ispaadad below the 
(Ktrfaos of wstsr* 
SI2E 
Prsssnt obssrvatioEis on the KIICTIWHB diaaster of eggs et a l l ttw 
i^oiea ttHter lisvestlgatioa oorraspood fa i r ly M S U with tha aurtwtit 
disBster tw eoas specdes noted 1 ^ <3»S1EI mA Qfi^fjfm ( t96l ) . Sarliar 
fljbsarvati^sns m %>tm vma^mm tAm ^ eggs of HatsroBBsastss fosailis> 
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S* Of«9AXA and n, yittafctta a& dosorlbed 1^ Qht^h sxA Samf (f9S3)» Joott 
enS ai^ttisiose^ (t994) «xl Pral^ u (f956) ve^pwc l^Ysly ago also In 
eonfonstty ^th the roouits olitaliiGd <luxl»g 1^0 pxmmnX iAVO(ytlg«fclaa 
(labia 5). 
Longest <^0 i«ro feaal la 88tC8rt»fmi nofeoiatttwfs^  Blti^  glta and 
Haafeaowawlaa aamilma and t^ aaaUaate In Ctodnai* chapyaa f^l^ lyEto«;«i-' 
gfldcp sela £»d H« vifetafca .^ 2n view of tiie ssupLtoF IQMMX* avalX l^4> ittt 
the de«slapi»nt of reea In J. ogtosfeema ^le vmry Xmes^ eisA of «gg8 
(3 isa.) «aiM QOdslden^lj fedac^ the x«p««dttotiv» paft«nti«X of ttw 
epoolae. ^ l o la poaalbl^ ooEapansfited tojr 9CBm aoxt of brood vigilmoa 
OR the part of l ^ partmta. la m% allied i^ peoSeOf tmml^ J. ahitala 
paresita are reputed to gaard ^te »est (i&Ilkiiiilii» t9$7) and a alnllar 
b^avloor cd^t also t») prewnt In J, nofeopteme* 
Ihe paroemtasa of piNstein la all the ai^oleo mA»r loveatlgatlon 
vaxded betMaea aOjiS • 35^ oa f f e^ wight basis (aeo fi^le 5)« Sarli«r 
o^aerva l^cna en fre^tfater as lol l as eoitisia tijeSn of this ^uatfy reveal 
^at imsola ^ld% i s supposed to be ^ e ridieat eoaroe of jprotela eoatalas 
oalsr 9S •* 25^ of ptdteia i&^ppaatase^ et al.« t9^)< 3!ailar ressilta 
«ere elitalned m the Esaeolo of fi««li«niter fishes of Ottar Bred9tb (see 
chapter I) and also on ooeaa Atlaatio spe^^s (Bannan et al.y t96l a and b}* 
mm gaj *•* 
^uaios m the meatmal varlotim in 1 ^ bloctietaloal ooG p^oaltlaa of iim 
mx&tHa of fr»8h««a^F f l^os iiilio£tj« Uiat the hS^ost pp^Amia values 
for Bsaeolo «hl<^ cans Obtaliied la Um pm^apantdng mmtiiB xven^ onljr to a 
asadmm of 25^ ia»9 Fwt XZ)* Blpe eggs henre a eoneideri^lsr higher 
SiTQlAia oontont* Xn sdgratljag so^se|« sa^on Idler sal Bltnexv (i960) 
f - — — — 
have noted ^at ttm roea s^ ow a prateia nitrogen value of 4*13^ 
i&pprtm, 25*^ protein) ilMHt they are 7l5 ailes «i«txeam. C^weeponding 
values for sateoXe am outA tomvp efproxliitateljr ooljr half as aaoh 
(Bier and Bitners* 19i^)* Sinoe ^ e ef^ yelk Is a reserve of li|K>-
proteins to be util^ Mtd la the 4.9f9tilogma% of weSatfOg h i ^ protela values 
BX9 to be eot^oted* Fish e^a eoiitain suore probeia than hen's egg 
ifeiOh hoa m en avsi^ tse only 12^  protein liien fvtA (Sappisi«nq^ et al.^ 
I9S«). 
19ie peroentege of protein in f i«di i^ (gs seecfts to vary aeoaxding 
to giKJups* Cazps have a higher i^an value (3i^). Ihen ooBie iim oat-
fij^»8 (3lJ()* %e ei4ny*'eele have a oean value of only 26^. i ^ e 
ha«l^ l^ nr proteto value (lees then 3(^) generally oanpniecte their 
9a»wi^ resexvo hy aaetsaulating laore fat. Ihie osa he seen olearly by 
oocspaiidag pmstein and fat fSgareo for fi^iee Wm .<?t;hl(|ejehflae. I|S}SIM&&» 
M. ocapmila mA Of. Oh«eii^  wi^ those c^t^^ed for other speelesy espeoially 
oat-fishes and oarpa* 
B. HQX3IUM 
Fii^ eggs gei»rally have a stoltotuce eont^it of 62^ (a* less. The 
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SLOW i»sislui« oaate«it <^  ficii oggs Sa otepaiism to thcMM CKT mnloU* 
i s iiiidei«feQail£l»ls slued t h ^ turo laid ii^  aa oq^vble mrvireaaeat £r«a 
iltoxo atosoxt^ ion of waller during sea^ fTonlo dmwla^em^t' cuyr t^»i pil«o> 
^MOfding to ye<iaiifes»tik8. Cet-'fiiitea hem ««leM.V8ljr msm wstftr ocetoat 
(enmr^ 64.99^) then the 
OB an mansia JS4*60« lAsaor flaQx«9 fiM tatotained In f i ^ Mto 
^M fet emtost a^o aooa» to ba sirouy? apv^fie. tdii2« i t i s 
VBiy hl£h In oostoia spoeies lllse «^ oorsala* 0, nmcfcataia* H« «WMittt9 
exi g. efaapra. tho osri® hcnre aa swraga of 3.l^» 2a o«b-fiiii«« tAth 
ttie cncseption of ^ gtta. i t vonsod bii^ iimm 0*66 to 1«^. ftw tfnnmsB 
for aU eal-f i i^s inoliiiili^ J. yita io miy t.9Si« 
It ie katmk that fat has a hifihar dtlarifio vaJUio than protola. 
4 toiler fat esnteiit vouH tisna tssstm taom rnrnn^ avaiiabXe in taxvta of 
oaliwloa for dovelopamt. It tiaa mUtsSLemU that a hishar f«t eontatst 
eA&A have sotaa offeot m ^lo hatdiing tlxaa o£ vasloae apeoiea* Obaar-
vationa of Khan <t925f 1943) wA Jonaa atA attjanaingani U95k) m th» 
hflMUUig tins of 3Laflta«^o gcnina. ^. mtJatO^ mlXagonia atfet mA »• ooraala 
4o not mippojrt this Mma^ lEho ogga of g, cirtga3la tatea aSaoat the aaoa 
tfaaa to hatch ea the f cA tix^ S^ga of j|» j ^ ^ ^ 
M alimady pointod oat, a m^atlva ooniilatim batwaan fat wed 
Fi«. 5 A - BBlationsliip bet wen fat and water ccmtents 
of the eggs. 1%ie r i ^ t bottom cozner insertini 
in a doabled scale has been made to bring oat 
the points more clear]^. ihBibers in figure 
refer to the numbers in Table 5-
Distribution of specific gravity of the eggs 
against their fat ccmtent as percentage of 
dry matter. Sinbers in figure refer to 
numbers in Table 5. 
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water eoiitent in diffez«nt tissues I«BS obserfsd by various wozksxs 
(Braoies, f934} HUdoliuika, 1954] Braales and OSmtri^, t958} aod 
Zlss and Viood, 1965)* 1!he inoreaee or dsoraass in fat i s assooiatsd 
with e eonrasponiii^ and negative inereass or deersasa in aolsturs 
content. Hie toamXm for fat-ioter rslationship developed 1^ Brandes 
and others ho3d good caily for particular speoies. Since t4!ie oaBp< i^tioa 
of eggs of a partiottlar speoiss shoold bo expeeted to remain M>re or 
less Qonstant, a aiollar tiestw^nt ot fat md water etxitent i s not 
possible. Mowsi^ r» i t was oonsidered wor^iiliile to investigate lAiether 
eggs of different speoies like that of liver (see diapter 11} followed 
any general prineiid» %dth regard to these fractions. 
Fig. 5A represents plotted valnes of fat against acdsture for 
the 19 speoies exeniaed. Althoiii^ p^ats for CalUchrous pabda. ^ rits 
and G, cfaaora l ie oatside Uie general rwige, those for oUier speoiss 
under investigation ^ow a general pattern. Piitos iAii(^ have a fat 
ooat«»)t <tf Isss thm 5^  have en F'^W value raiding froct 62 to 66. ^le 
mean F^W for oat-fishes excluding JB|. rita is 63.87d» iliile for oarps 
i t i s 63.$7B« the figures show that most of the speoies of oan» ttvi 
cat-fishes liu» in one group as regards ^e ir ¥*^ values. Zn th<M»e fiUdies 
whidi have a fat content higher than 10$ the added value of fat uaA 
water vsx^^a between 60 and 78 (table 5). It i s interesting to note 
that in Oheoifawadws nerita during spawning adgratlon titen the ovaries 
^ow a fat content of 1I0.72$( ^le F«tf value cooes to 73* 12 (Mlsr and 
Bitners, I960). 1» fact these fishes 715 ailes up strem aey be treated 
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Iaspit« of tho fast %ii&t W*M vaJaioa oi ogga of all the spooles 
ffiiBlg>MMl hove do not mom to folloiif a partlouXar nXsiiXmi^biip idth 
aed^wtssfeioal aomuraos^  the g^tiajreliaation ^ s t fat Inoxaaoes aft t ^ 
aoqpaRaa of valer eooaa fairly vallii* 
1. oas mnm ma M» 
M estljaote o^ dry aiAter h&a i>aen med» on the baais of Xoas of 
ooleture oti dxgr^ eoA It is lOMiat la fiiiiea having hii^eat paromt«ga 
of volar (tatola 5)* 
tl» vaSnas of tuh ditiiiMd for asfia fall in oloaa agracBiaixt vitJi 
^oaa taitbimi in fish laoaola (saa ^aprtar X). & all the apeolaa vxmixmA 
ash Qcntant varlad i4thin a norroir range of {*0 to 2.2SS| hifi^r valoaa 
beias aaooantarsd in ||« notogteaM8« H* ewaala end ^ a tuo apooiea of 
ilgattta* The ash eoitant ia not dapcaidant on dzy aattar aiaoa BMMt oi 
tim eonatilnanta are oociplotely 0Bddiaii3)le mid laava no a«h« 
P. Hi0S>H0ar9 
Hie iitQaEi}<>>lis!ilda (laeithliia) are a laejor eonati^ Mrat of aigg 
yolk. 1}»aa ooi^ paitnde oonaSdai^ly iaoreaae tSxe phosjphovua eoat^t of 
a^a aa o<iqpi>red to flo^* la goimT^t i t haa bean noted that {iioajtioftia 
valuaa for essa ore relatively hS^or thm tooaa raoordad for the ouaola 
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of tiM> ees» •paeles (se« «h4^ )t«r X), llgufeo XoHsr l^«i 0*6^ himi 
been f^alneft bjr ^^ ^^ a «nd QuhA (lS99) tw Ute tousole of JL. yqjilf. 
&' figiaaU. J[. liitu end £• gwiatx^aa. Oorfettpandiog |l»M;ti<»U0 v«lut» 
for i ^ 8 <kr ti»rM spnt^ ios as gtvea In fiblt 5 « • hi£h«r than 0»1^ » 
On egi fivorage oet-HiA «^s ham eUiB^tly hi^^r itio»|lkonui 
oontent (l.O^) than titose of eaxpa (0.9t^)> It Is Inuimsting to oots 
thi^ fishos iiht<h h&n higher (ii<»{tiamo irsluos do not nto^ssftrHy haw 
Bora fat mA rioB wracu This JUiodis to tho ooncSuaion that nxA al l 
fli(»iitoanis i s assooiiiifced with fi^ la the tot& of I s ^ ^ i n . Zt may \» 
prssimt In i^9 tota of Inorgaido Itiosiliat* or as a oan«tlta«iit. of 
luoSaio Mids end hl6h ansinsjr iti«9]ph^e ooBqpoBils. tho faot titat vsrsr 
h l ^ fat oORtant also does not ^ow a propovtloaataly h l ^ jptoosphoma 
WBkm i t olsar that laosMes hoing a oonatit^ tiMit of l«dL^la l l^^s era 
doixM t^ad as ^U. or in soos other g<m& as m2X, 
Q. QOjmm 
Xn tha aggs of j | . aoteBtartia and g* fosallia oaleiiii& ia fairly 
high rsai^lns upto 64 to 67 Big* per 100 pi. of fraid} t^ U«ia« Hnct to 
thMa eons the tt«» el^ iKMly velatad eat^flt^a* J* atta aad «^ Siflada* 
Both of these opseiea having 42 s@» of oaXols^ per fOO ga* Host of 
the oat»fi^ea maiyoBA duHng 1 ^ pmmnt investigation tagA . higher 
oalc^ Uea values In ooapiaisQn to oarps. Avarage values f^ lUie groa]^ 
are 35*713 03* anl 12.295 oig* pox* fOO gm* respaotivelgr* All thaea 
- 4 f -
ii&U9B for oaioiaiBi acv mxdtt 3«88 m ecoQMurvd to th<M« MmtloiMd l^ 
•^Mor woxkdr (Ssha and Quha> 1939) fi^ r ouaola. aii«»r^«208»f <ialeii» 
i s on Important omstltiniit of aggs. 
fi» mm 
dom sitdi bofov^ e the msSatfo la ha^dtvaA* la aaagr oaaos ooasiitoXfsSslo tSae 
i s Xfl4»9ed evEm aftoi' Ita& l^ag duHag «lii«^ ^ 9 larva i s soltly <l«poiidl«a^  
oa the 7 1 ^ oao. A wfisoaeibltt s u p ^ of iron MMWO In the ovus i s 
thozefGxe t!0K»wia3py %o i&set the Oaa^ils of the d«vol«p&ng «ijbsg« for 
Uie f(»»Btiois of resplratorsr p i^osett* hataoglflihia* A fair aneuot of iren 
twa^am ^ roQ f7<500 to 32*500 og. per 100 go. i s preeeat ia ai l fish 
e^;8 (fatole §). Ihe trariations five possSI}!^  spsc^io for oadh speoieo* 
Sgge of four oj»oie8 of labeo thi^ ham been kxiestSgoted ^ov a voriiftion 
bettMMR 21.500 to 2K}.CX)0 SIS. per 100 ffs. Hw «aKKmt ctf iron jprtseat 
in t ^ esse ^oa& no/t> mim to hem m^ relaticcwhip tAth ttw iroa oooten^ 
of ^ e afiult ficfii wA i s eenesuU^ luster then the nusoSiS (see ctii^ ?ter 1). 
1!lie eggtt of g. foeeilia eonteln OQIJ 3J.00 «g. of iren per 100 g&* of 
Anrah e@8Q« 'iho ease fish aeeoxdius to Saha eaA <Kdia U939) aiiowi 
hi^eet iron vaSuee in t^e oasele. 
ammnGmsB m mssmsmz acwcsnim 
On the basis of prssmt investigations one ean visaalise that 
ttwt percenti^ ooopsaitioa of ^ge of o^ Loaeljf related epeoies i s 
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i^ proidzuitsttly the omm, A weis^eA&m of values otiboinad for inuHlaus 
speoiet of tj3toag s»l tlsrajfa^ a servos to iXluobrsUi ihX» point, ta a wxm 
genoraX Kay i t i s a giraitp (di&rs^aitefistle. Oioapa of fii^ like e«pp 
end ceibftish efeow «lthio tti« group a oonforsdt^ of pacttim in tite 
poroeti^ Qge <fee3ioBl oaraposltloa of their ^ ^ « 
M ffivslj^o of seess pb^leel as mil m ^nasiketX aopeots of ripe 
<^9 beloQg^ to t9 opeolos of ftoeiiiiaber fiirti htti been aa&e* 
Apart froa the ooloar» cgQs of oi<»e3jr relMed speoles reeeable 
each other 1^  thoir opeoif lo grsnltyf diiffi»ter cod ctoadoal ooo^waltion. 
Protelo« f <^  a«l pbosiltorue omtent i s alwiya h i |^r as «SB^ |»redi 
to oaeels. 
tlolsliftife etxitest i s luruaHy less thsi 63JS mdi deoreiHMs idt^ 
the iaerease ot fat in various s{»eie9. A higher anl loMir fat ocnteat 
doas aot Sa oaff vsgr offeet tho time required for mSo^ifcoXe deveXcpHnt 
GaXtOam and iron are ioiuer in ooapsrisoR to ttw msola* 
£l»90]fVft%ii8t8 «sl a»«i l i« 40 
ii. piH3(i«ia 48 
B. Ffi 49 
8. thrf aofbtur m l <Mii Si 
«• 47 "• 
A ^Aa&jf ot ^8» blodioQicaX ocaposltlm of gmadc togam m 
iBportatib pr&^m(§iXi^t0 in woAeve^mi&iim the f^f»iolti(S|r of pa!«-«f»Maljag 
mA pcMt^spaming jCiah for i t i« «tXX Itaiowi thet tiao loaoywtt ffora 
v«{4oa« tlssiuis «r9 mom and laoro dl'vei^ ted tomvds goatda «a tho 
8SNiiKdU)S tlffis i^ spopoaciies* Many- 8<Mie» oa tlM tdioiaioaJ. analjFala oT 
fidb gonsls hmm ha&x undeftiton ear3i«r (tOSjrasr^  t90d| Qmmm, 19211 
BntOBf l9at»{ Qhanaon and 1^ 3eleiy, i9$Zi \ika^gma9$ 193d| Wii»m$ 1939} 
end ldl«r wid Bitaofo^ 19^)* Cki 2ndim tolaoa^s also an «ttM|pt hea 
boan 8Ud« to ostin&to tiie oba^os in ^ o fat end aoiao^adyd eonUHXts of 
tlio senadfl \^ eavairel «ar3i«r sa^ora inaBmamm^$ l955i S^fi4liiiaaoorti^« 
1958} and DandroJ* I96l moA 1962). A dotaUvd |ti7i^be«»^aioa2. aiuuljraJUi 
of ttM fipe ooogrtao of 19 (Siffovtoit apeoJtoa has alxwady b»«t d«oo:^ U»ad 
la dMnptmr £CX. fbe di^a peiteSniiig to JftiU^ aa«il^?ad tmapawiad ogga 
la^aaaA for tho zips ovarioa as duxdug paa$e aatiavlty ripa ova ecnypviav tiw 
lu^ar foiimm of tlw ovarlae* The praaont stitd3r doals uith ws aaaljraia 
of t ^ 09«rUm a fev nnnths after iim a{»«ijbig« il»m tttajr ganaraUjr nare 
In a atate lai raoovoi^* A oampariaoB^ tiMiyafoi«t battMem tha tuo aat 
of vali^a aSaoldiatoa tito diai^aa i<iiah tha gonads tsadai^ o f ren tho 
PM-apainltig to tha |»»t-8jHMiifl8 liiasas. 
MATEB^ AZ. AHD KSIHCDS 
Iba taamlqpaa <^ satapUtig and varioaa aatlisuitlaiui vara tha 
18 d«8(»41»d •nrller (WKI ttad«r ^ le&otAam and MftbodaXeiGr)* 
HUI ovaxlos of dU tiJi^w wcmtTwd M M ewstyAHy io tt» 
veoovtring ^psnt stage aa bamd oi tha <iNKlttQU.Qn <^  i ^ i n aad C|i^ 3ir|tai 
(l96l} thaib in AUgazti 1 ^ npamSjoB aaason of pra^tioaUy aSLl fniitoMttr 
Haiiaa la omr by S8pteial3ar« or ORljr to « <^ ir easaa* 1^ Oe6ai3«r and 
i^et the momojpy stwta tram Bonmsbar anvssda after a pei!d.«d of one 
&p tiio i»ini^ a* All eetiiffiEt^ Qoa mfg ttmmtonf wide duriqs ^^ mxkUim 
d UvmshBV esA Daooi^ wr. 
AM pmman 
'Qm vaSueo (^ pMbein In the xeoomring ovaidea raided Iseinaea 
10$ to t3$ m tveah wai^t hmim (Tiib2e 6). A eon^ a^fiaon oi Vimmt 
valuea «ltb ^oae of ript i^a M«»ded e«fl4e7 (eee ohei^er HI) WU3. 
zevaal thai tiie peinaentase of proti^ ie atoout half to one thiid of Vm 
latter* A h l i^r paroeist^e of isrotein in the ilpe ofazdee o^f be 
beoauoe of oi»»Merable a«<»tt»lati<m of llsMH-pfOtein reeerfea Sn the 
« ^ yolk. Idler eat Bltoara (i960) ihia* Isfeatigetiag the blodienioal 
ooBOPositloQ of eoctoye ealisan during ^peic^ng edgratioa hove noted e ime 
tlxaa in<»eaM in the total mtai.m ivotein* %e fyeahmeter teleoete d 
J^ odia only dhow m iaoraaae d tfboat tuo to thvee tlsae ditrtog aatora t^l^ si* 
In vaxloue groaps d tinMs, xverage a^liMa for eai^a and oife» 
«> 49 ** 
iii^mo Hire faancl to be aare or l»m ici«a6ioal. (¥ato3« 6)» IIUPA ^osd 
of smvtis Hiva highar thoa 1;ho tuo, ftie higbeat piro«ntflig«« sraong i ^ 
the fiflhes axasiliuid wfi aofbed in litb f^f yahit>. t^i^ t yita. P»«udtwtropitt» 
ijaat^ . and (kteJoastmlua BaiOfegt»a« S^ pon aaoog tha adooalianaaoa tcma 
i^atdX eaapatOa ahouat a high iraloa (7d)3Ui 6). 
B . Pi£? 
3ba to%aI fat papoetttaga la ^ s i«o(nmxda8 ovavjr ma found to 
he low. It raagad hottie«i 0.i7t mA ii,H3$ on f fa^ wiight baaia 
(aaa fal»2s 6)* fba valiMia glvan la ttSsim 6 (P«arly iadioata thttt 
tho fat eoatant -v«^o wldaly In tho aaoMi 8i'«ttp oi OMimm^ TtAa oaar 
ba baoai^ a of tlie diffareaaoea In the bi«aiiliig tint iroBk ana apaalaa to 
the oUtar ami tha 2«n«1^ of the broaAlog aa«io»« Hoiii«iir» i t la «all 
leaoifi that the ii»sioaaa end 4aoi«asa of the fat oontaot of tha ovax^ 
8f9 (^ nnaotad td^ tho r^e3« of aatutraticii and dapOUitiQii ot gonada 
O^ iuoa^  192{| Old iaiaan» 1939). 2t haa alxftaely baao faportad tect ta 
the irad iaitllet» UiaaiiBtta JBdietmn tha gooaila gate fat atMdiljr unWk tha 
maartwai la attainad at v^tk yipaiaeas <WiiiMiawy» 195$) • Oaraii^ (l962) 
alao aote^ tha hli^aot «|yiantit3r of fat In the ovafiea of CJgihlaa wiba 
Jitat before the apamis^ bogem* Ja aoeteaam aaSoon an cmnpaH inoiaaaa 
of tSomt SSO$ im t^ total ovas4an f«t 10a noted over tha «ntira period 
of taiipraftiaa (Idler and Bttmrot t960). 
A ooBpolaQa of tbm i^gaiea on fat gives la table 6 vA^ those 
of tho ripe egga reported earlier Caee «ha|iter XZX) nIll indleate that 
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Xa iKiBe CMOS It lat^ be eo l.eyrge ea 17 to 19 t i o i s . 
i&i <i«i!pa thtt moamvim apent gisusda of Baaifl>tiiy gUjOMi tad 
pei«9ntige0 iiBie noted in Clarf^ ag aaftar. CalUdiyoiii| gjijbjtft and 
M* MaMMwIatjUn* tlarfvls In i^ naraJL poasaaaad lilc^ fi& eootaat la tim 
wmey (amiraso 4*$37^) ant ^ha ttla£t»8t pex«szifeaga (l1«563) « M weoxd&tk 
l a ttofeegfcama aofeOEfeafttg^  ift hlgitor fat ooiit«it In thaaa iq?a<^a 
Sae^abJ^ au^^ata e qoidt ncxrmtf of gfiaada aftar t)u» apaMnias «a ^ * 
ovaries MX« MvstioSiig faster toi^vSa mel^amAAjm thaa thoM iliifih haft 
jLaaa fat . 
Ihe parooatG§s of c^ ili^ Axfe in tha yaoawarkig of<rsi7 ««a found to 
be vax7 bl(^« va^las batnaart 73^ to $$$ it033m 6)« A eoasttifdaoo d[ tbmm 
i4.th tibo | |oi i^x9 fisttvoa Mpoitad oarliar feoc i4|pa ^ga i 4 ^ ramal 
that la tha rooowaxlag apant ovorlaa the aM.atax« eontanfe ia h l ^ e r . fbla 
oajT be feMoaaaa of a lamr fat oonteat pfeaaixt in the apent oraxiea. Slw 
IjfWifae reii^loadiilp batuaan fat and ooia^ze aa haa baan found la other 
tioatraa iwm eiia|yter8« X, IZ and XII} ae«aia to be troa for ^le aprat 
oraxiea also* l i i e gi^aa a lUf^ier eapport of t^a view ^ a t the fat 
laevaasaa at the eiQsanae of oolataue. the above raiationfldilp betiaawi 
fat and water ooffilients (P w) haa boea foand to be geoanUJtjr applioible 
to the fatty tleatisa (aee ohe t^tera t, ZZ and ZZl)* Ihe raooiefiiie apant 
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mmeSma idfli th«tr V9vv lott fat oootent 4o nc^ ^om a w U naita^ 
ivifttioniAilp IwtiiQeii tho two freotioaa. 
HM disr oetWr peiwatagd Sn tho ovaries vioddd firae 16*30 
t o 2&.620 (889 Ti9t»l0 6 ) . BBlfiffelve^ higb 'VtO^s ^ aiii wiftt voooxdad in 
tils fe«0«»zlag onraidoo as eoai^x9S. to the rlpa «gsa. tha oM r^aga asli 
oonteiit la tim spsot evaidaa of QB. ^le Hafoes fficoaSaad «•» iSbaut f*9^. 
XQ genaral tho iraluoo ueiv foiinl to t» lil#tax> than thoaa ftapoxtad for 
tattsela and Mvar (aia <^&ptei» X aisl IX}. 
ib eoBsporad to tnaooXo esA l lvar tt» ftiooph4»>ua oontaat of UM 
apant ovarloa la ml^stivaXr hl^tar Caoa ohaptora 1 aot XX}. fhia si(f 
)» baoaasa ^ a hoiifsr daiaaodl ^ ilk^fhome b j IJM ov«ri«a tonaicla 
smtayetioa OUXrogr* 1903 and Bfttoa, 1921^ }* tbo va2aaoa M»fa^  honifvtr, 
loiiar than thoso of Hjm ogsa 8tn^#stii% tbat B » » and mom {tiossticanui 
la steMXiaad la gonads m tboy ad^anoa totexda highar atagaa of aatovity* 
(3i«« at oX* (1960^) bsvo notod a t&ry aignifioast ia^raaaa ia ttaa H^M 
phi^ SltffiRis m& ioMjganlo jphosplioraa ia t^e os^arlas of ao^aya mSmm 
dtudng apmaXag sd^ation* A <tmp&ABm <ii tiia valoaa of phMiii<»ma 
(aid fi9^ bbtaiaffit ia tha rocovBi^ Lng op^t orasiea «ith thcHsa ^ tiM idpa 
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fins ahOMi tlisi ia the oggo hl^tor feli •G3II»9 an also aeooapaoled 
^ ^ <i iralafeiinsl^  h i ^ ph<^ pii«ma oonrtwit iliexvaa in the ovarina doviag 
the toewtijag spent |ha»i valitsa fer both the fit atxi jpht^ ihovits 
oonteots HSXQ fi«eq;>ax^ife2^ lew* Ihie pKbsiaiXy InAieatee that a 
portioa of Fhesphenui Is fi^seoisleil yOXb U» lipid as fhosiholipdyils* 
In various epseies amisfanA ^ e <|iiHatitjr of jhosphoms YsHsd 
oonaliler^hly. It should a roasa of Q*k3& to U350% on fmih wili^t 
basis (Tahle 6). the hS^est peresntsges imm xvoozdect ia g. sfysaa 
Tbe €sama^  of eoleiiia ia the apmt orarles •axlod iwttMwti 20*00 
and BQ»QO a@« p&r 100 m* <^  ftcoi^ tisaste {teblm 6}* Ibsse MMPS auch 
hi^ey thim the stmnt reeovied t<iit the i^ pa ei^s. lAiis sogiBSsts ^ e t 
pvtib^ly oaH^ diam requdLreooiit i s store duriqe the reeoverifig {haae of ths 
goood ^aa tium tl»y oittaJin :l^ ill ripeness* 
fhe spesit orasies oi g* nmcfcatas* j|* rite sai tt* aMMtas 
f«c(»(ted 'Uie hi i^st va^bes of ealeim3 iliile the lonist Tsihiss mre 
cibteiaed in L* rahita oail M* ewfsttla* Cb aa «v«rase» l^e aiunrels had 
a higher ealoiuia oentcm^ (5$*00 a^*) than other f i i ^ s . 
mm 
IBm iraluse of to^al iroa (ie) mnsed from i5«00 to 55*00 m* 
per fOO ga. of tmsh tisstas (see table 6). the iron cnateat of speat 
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ovasiea yuan sl^plfioastly tiS^er that tJie sips «gg8 caxt It swss t^st 
SiJoi ealolitciy ^ e iron vs^ pdilyasamit of gonad* ia gma^r Sa th9 pott* 
sittnolag ffaeoe thoa in th« paKt-apaw i^iig imrS^* 
%« icwvceo Taluds tor emfpa^ ea^titUxon mA fnovela did not 
diff«i' csic^ * Ihs bl#i@G^ value (55*00 93*) «89 m&xiAtA ia Vtm tplas^-
M I * H* eoeBafctto. ^ e saae speeios feono^wl the hl^ioot ptroemti^ tt of 
11*011 In lt0 maole (aoo d&a^v ! ) • 
Biodiffidoal saoljfnaio oi spant oraxls* of 23 diffitnEat sptd^is 
^oMtd thst the prcrtein sad f ^  eontonts i«m su^ loMtr than ilial^  th*M 
ooeiur in the ripoi oigQ* the laoiattuMi ooiErti«it« oo tlra otb i^r hanlt ie 
fittdh bi i^r aigsestiag en inverae ivXstiaiship tMitw«s fet eoA BO&aitaf* 
fyMtions. Fairly h i ^ faSaes of fhosfhogpoa IHM Momdad in the otrariee 
dttfing the veoofexdng siiaee* tteee iiei«« hoiiwer« Xoi«r then tl» vaSoee 
noted for t^e rips essa. Sp^t oraxlae iriiioifod h i | ^ r values of oalisliia 
and ix^ sn than tliose foundi for 1 ^ vipe asgs* Hiis {arabatO^ eoggeate 
^at there ia a gi^oiter ireqMiswasnt of oaletias oaA irm during ^w wpm% 
phaM of tto gonada. 
P i i E T 2£ 
C R A P f S B ? 
smsQB& mmim m im Biommmaia, cm^mssim or qmicspniaua ptmstjgg^ Bum 
Pig* 
mtmH^X CBSS »e«ltfi(i« 59 
I . &mmn In fiil of (UtittmA tttmrnt 56 
(«) ifewO* 56 
ih) iSmw % 
Ce) Qm9A9 97 
IX, ai«oi*» Ii0no£«tai« of Atitmm!^ Msitttt 59 
]££. Qitt^M la pufcilala «dP diifftfwnt UMRMHI 6l 
<b) I4fmf 62 
(«) 0«tiiS« 63 
M* ihtm»9 la «ih «]& iv j^d do) of ^iMittm^ %!•«»•• 65 
(«) Ma9i929 65 
in) ykfvr 65 
Co) Oooaeit 66 
S. fait ojoXt* la irarioue iSaaaM In f»l«|4m t o 
21. ^s49tux« OjTttkis IA vai4«t» %i8iii«» In mUSiltKi 
HI* Pre^lis ejohtB l a v&yims U^EMUM &O ffiliitlAii to 
f«odiiag astf opsiiiilag % 
Wi, mi KBA ifOB oonila^ la vaidooa tl«8tiyt« la rolatioa 
to tiuAim < ^ apMi^ Lagt 79 
jA«li 79 
J^foa 79 
^HBIHIfll'y 79 
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It i s «elX tooifi tHiit sBost of Ui@ blodseadeal oaaailitiimia of 
inUdi ai» aalilooted to oailced aeesenol diar^a* Ihoae IISVB boon ottxibatid 
to verioua |i^M><^^ioQl f aotojre mm ea spawiltig «nd f««Uag (MiXrcgr, 
l90d| Byao9« l924)> 2<ravoi» and Hood* 1937)* the AO«»ul«tiaQ of fat 
wA protoin &BA fim «ab»i(peat %rm^9iT <^ thesa anoxgy ftaarwa to 
gonaio pflor to iq^aieing hacva bean obsarvad in oarQr apaolAs of ssasine 
o»^ fiei^Mtor fl«lie0« S&kaion ami l»m4i% hieva bwm taaeA t o afeoze a 
Xmgi aeaottiit of fot faeaifveo in their ouaoia at « pavtimilar tloa of the 
ym&r U«iiiista»a> f9l7t Omm»» I9t9« Qunnon msA SI Si3>7« 1932} l0vafn« 
I l^)« In 80(30 fic^esf l i i^p la fcund to act as a atom houaa of gcnai^ 
boftjr feeavvoa (JBoiX, l9a9| 8ail«]r« t9£^)« tiilUi in ottova viadai^l t» 
faaaatiteilal fat oeot the naoeaaary eaec^ dim^a (loiiidi«^ 9r&» 1939)* 
Ikm^ otitdioe hewa boan itnde«t^ dc«A la ofchar ooimtriaa to deteycdne tim 
<9b£aasa8 In variooo boly eonatituanta of fiah In relatiaa to aj^ sMilng ml 
tmtiSm <^Mater* fG8d| GUA and Aliaor* I9l8} Otil, 19211 i&Xaont 1939 
Gf«l ld2ar «ad &il»»3rai 1958 aid 196Q). in t r o i ^ a l apacdaa beside aooa 
wraic dan* on ooxim fl^sas (Vwskatio^ami end €haKl« t95l; GMdrabaratt at aX.« 
1952| Sokharen, 19$5) BmBneesff 195$ and Vaaavan e t al«> 1960>* llttXa 
i s knoMci aboat tls» freidiiiataf* apaoiao. %o fiAloiatng aoaoont deala 
i d ^ ttH> ae^cQoI idienses of «ha verioua biochmaioe^ otinatitamita oooiu>idng 
in ^ « mil kaotn fzeshittter vsEoeteX, OchioaBhaaua Eunotataa. 
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tba oEit^ oiio of eoLleqtioQ end •aidoos maMaei^ioa* veiv tli« nam 
08 di«o«ril»e(l «&rller imm tuiier Px>ot3edura aoS ^Evtiioctolaigr)* As a raXt« 
oatiurlty %ias nugaxdisd as the tamt ^aporteat •afi^kile liii^ttioiag ^ « 
«iisD|Stta in tto biQalu»slQa3L ooBq^sitloa «r fiah tlsmMS ml tliersJtoi«f 
tl» goaal enoditlcn «P ^ o fiah in oeoh laoat}! ««aa ttstfibl^iied bgr using 
^M sftKltraiy stfM»e giinm l»7 ^onua aai ^utim U%k) fcHt £» aonetsttt<« 
!£hese OAtoors oladSifiiKl the gm^ eonditioits by a gi>«fis «»»toatiOQ af 
tto eye into fivs distiaet nstavity atagas - awaljr ( i) im^mm vixg^a 
(goggtais of Jisvaailaa}* ( i i ) laatafing viiglaa of m&3mn& ttpuAB (dava-
llMsix)& ganifta of auoh fishes iltleto mm lll£aly to apana)* ( i i i ) tlptnlag 
(adiraEKsins goaada tovaxda apftwiii^ )^ (iv) ripe (fuUy aatora gcoada 
Just before a|>8if^ iig) aaci (ir) &pm% islsimx^n goiuKla after apaiciing). 
The diief ^arsoteristies of laale sad tmuiio gonads at these five stagea 
of Qotui^ kty have aixeedy been described in detail iose Qayyom and (^ia, 
to essaas any posaibils diffemieaa bat«i»an t^e two aama ttom 
data OR vailoas Moc^esiieai oomititwnita of laalas &A fameXaa «ai« dealt 
V^VA saiMH t^ely* the iweecmt study oovera a pnrioi of tmn yvars froe 
namv^r» \%2 to Ost«bor» t%k» •^ce ttoese nam i^ algnifioant 
diffei^noaa frcsa one year to t^e ikffii^ t Qoert^ iy data for bo^ years hava 
b^m given in various tel»lsa bat in figaraB» for the atSSB of eanvaiieaoa» 
tbm values f«Kr duplioate aont^ %iara pooled and aam givan for 12 aonUui 
only. 
Pig. 6 Seascmal •arlaticais in the t8ic> aod laoisture 
contents of the nuscls of 0. punctatus 
» I I , fati o——, Moisture. 
•Ol .02 03 04 OS .06 .07 08 
mg.ot total nitrogen per 10 ml. 
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2. Qiimm xn FAX W iUFmmm tumm 
F«i like vfirlata other b^y o<nstitu«ats IMW analjwtdi in ^x«* 
diffeiiaat tiasasa ^ £• amatatota i^s . («) ^8o3«> (b> I4«tr anft 
(a) HlfSCls 
Iho fat C»QA»II6 «r nuKde nas foond %o Yary (KXialdorabiy ffooi 
imcsm to se^on. It titkomd a mXk dafliK^ aaasoaaX i^ poto in totb ^ 9 
aama. ^10 mean volbiae of f«^ f<»> the tiao a«M»s la •a^.ma tsmtlia of 
atucly eapo glimn in f ablo 7 sad lis«9 boon pdotti^ as azt ttswal <7ol8 in 
Pig« o> 
ils oan tw 09ea fstxa tbs fi#ixe» tiia fat eootwit In ^ o tuo aascaa 
iwooiilad ita Bwnrtimm duviog vAntor i«antba (fiofooibar - tlaoiaiy)* 1Ebai««ft«r« 
f roia FabzttUT to AptfUf Vmxo was a gridaaX 4tto2ino liiXsSn oontioaod 
imtil Jttna* JKiigr end ^^uat. Sinioam •aliioa mm ivooidad during pcMrt-
Boaaofin iaon^a« aaplacdsar aoi Qetober. Both sweaa ahonid a siadLXar 
tfOQd in faft <grola. 
<b) Mvsa 
fba fat OOBSMXA is% the livor was OHIKII Hig^r than Idiat of ^la 
oaa^Lo and Xh& aaaamel vazlationa «»ro laore |»ronoanoad. fhoaa h«fa 
been g i^n in tttois d asd illastiNitod in Fig. ?• 
Aa tdl l be aaen fresa Fig. 7« thave am tiio itiKwa of alUitnating 
Fig. 7 Seaattial yariatlons In the fat and ooisture 
cQiitents of tho liver of 0. ponctatua •• • 
Fatj o——, Moisture. 
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BairlntBB aad nrfnlaifn veli&s. 2a 08l«ctor e»l %ff9»ter tia« values uvys 
nlatlvelgr iil0i« S^o wm faUoued by a sudden dedllne ia OecMKdber and 
^amei^* In eubrnqtsont laonthsji Febiucu^ IM> %ril ttnre tiai} agsia a 
steody iaofecse tsoA Srasu Ma^  to StB^om\mr a giiaduaL faU. 
A ean^tidsaa of fafc oyoLs of ^ » H'mr « i ^ toaft of tiw eueele 
deeeoe^ bed earlier idlX Indioe^ thel^  la bolih the tiswies fat i s h i i^r 
in tknmSSf&T* Uomvor, the pariod ef ioXk in taaseOe fat duxdng ^aoimejh 
Agse^ i s eooaapanLod tdtii a z l ^ In tt»» liver fat. Hm lowest valuea of 
the liver ie^ found in &eoesfl»er and Jouasy and again in itngost end 
Seipteaiber eorrespooil idth the Ion values c^  tia ousole* 
(e) QOmi^ 
Ta)»2a 9 (diotis the caean ooji^ iljr values of fat in tests aad ovaries* 
Both of ^lese hove Iksen ^om graypbioaUjr in Pig. 8* 
A ocnpartscK) of 1^ fat values of t ^ tuo sexes «111 xeveal 
striking diffeTenoea. fhis nas partly due to tim eictraotioa diffieoltiss 
mioeiyaftered «4th tito tei^es iliidb being snail la siee oooM hwdly be 
ototalaed la bulk* tk»reovsr# ttm «^ taehraent ot vieoeral fat aroiuil the 
testes fflode i t dlffieult to msko thmt coapletely free frata idie adhering 
fat* aw va]b»38« t^refora* obtained for ^le testes laagr not striotly 
rsppoiMiat tho fat osrale of gonedial fat alone and for this veiurai a 
tseespoHooa with t)»3 ovaxles oejr briag cd:>aat aiKiaalokis results* %e 
ovaviesf on Um other hand» oxo large <»3ana osd gttm no diffioulties 
in e^ainlng enough isatorial for extraotion* %e oyols shomi by the 
Fig. 8 Seaaonal variations in the fab and noioture 
contents of the gonads of p. ponetatas. •-> 
Fat J o—'-, Moisture. 
40.0, 
30.0 
20.0 
IQO 
•» ^ •» 
ovaries deploifes a true piotuni of the MasonaX fafc diaaigaa ia gOdiiAii* 
Ronavor* f^e testea ahonod two {Shaaaa of fst, VM wtniffltttn end 
Mm matimm, fhe poriol of miotewn ttl^ <ma ttm^ Hay to Oeoaziibar uxt 
that of laaadBua frota Jama«y to .Aprii* tha hlnJioat anS lo«ast fat 
oontmito VSV6 feaovded in l^ bruarjr end S t^aaOwr loapaollvaljr. to 
axflwtnatloo of Pig. BB for ovariea vfUl alao olaacC^ ravaal t«o diatiaot 
pheaaa - ti» idiaae of msgAmm fa& fron Mi^  to Saptaotoar altamiiftlng 
tdtit tlia paxlodi of rainJnma fat fiNaa OotfliMr to i^ riX* 
A aeapariaoii of tto fat qgroJU ahom tqr tha ovaxiaa td^ that ^ 
aoaola ani 31irar WUl iqdioata vary iataraabliis yaaolta. tba rlsa ami 
fall of orarian fat mm» to a aartaiiii axtaat lolapaattanit of ^ta oiaaaSMi 
or livar* Savartlieleoa^ the parlaii of h l ^ f afe eont«it oorraspooda 
« i ^ the loviaat valuaa of catado fat eat idth the da<di]iitig valuaa of 
Uvar fat* Ihaaa chai^ aa «i&AMf aa aarlar aooumlation of fat in ^a 
laiaoXa* Uoiiaivr« 1 ^ fat ewit^nt in Vm attsola of g« ganqtatua ia ao 
low that i t 8a«B8 tmlilealy that tim ooaola fat i^ ooa oaa eoatxdbuta sn^ 
tomanle goiad staturation. Prdhshl^ r ^ e li«er asd viaoaral or raaaantarial 
fat oontfibtttea mora towtnda lUie damaida of gooadial cSiaqsea and skataritr* 
Htm albamatiog hl#t msA low valuer in tlia livav fat ara pvfAt^tiXf baoaiaa 
ta ita mora end man laabHiaatlGn towaida gooada asad patta^ pa for thla 
raaaoa the fat <grale in the orariaa altamataa idth tha v^rctim of th* 
livax*. 
a» 3y «• 
Kdl^ttfQ I0 £aaallh®r lapovtent v&xliSils %^l«h Sa f i sh tldauss 
v^niies 9mmiMTt^i3^LJ twea esm masm t o ^ le oUi@r. fhsse «ii@(ig«i3 am 
iam^^ etxtmi^^boA wA^ ^mx$&s iin tbe tmam^ C3f fgb. I t Ilea tmtm 
p@ftseBt6g^ of f e t e»d t i a ^ r (F^^) Wtibm9 wmain ffiOCMtaat* I t i s , 
ttiiii!efOf<e» domimB to f ind %li0 Q^ L@l»»xe veutu^ of vatloiis tJUiattaa 
eonp9lat^ isamrmlsr ^ t h tiKi f s t oontent. 
{&) msom 
ma&aimm vaJuos heem h&m given i n fal>l» 7 aad p l ^ t d d i n f i g * 6 • 
ffee soie^iuii «K» Xe«B0t during l3Qi«ia6d}8r t o i ^ taa i^ \m& from F<^fitax7 t o 
Ap^Llt & gipaitual r i M i n ^to cH^Ut^tm mm aoemj^mSMA 1 ^ a gndua l f s l l 
i n ti le f e t emAent* 1!ho laol^tttre l a tlie mm(^ %im imxA t o i£s<»««aa« 
vtx7 i t ^ l d i l ^ ffoei abayt <^ Nti« t o Qetober. Ih is i^s agoin aoeoe^aniid 
i d ^ a r^Utor <II«ti»cit f a l l i n th® laisols fa^ values dufing th i s period 
&BA ^ Ostobev liioa tita latdola ^sibal^Md l^io bi^tiost vaSuss i:^ laodataM 
the f i ^ i^is at it@ lo ieot , fhe a«ds^n) mriQa i n the two SKKKS t i i f« 
Qoxo or l 0 ^ Idsaticial* Ao « d l l bs (M»«sa Ifitiop Hie iaspmvm ralatioasli lp 
boti39en i»3i0&uie aal fc^ oan ^ bottor illsstraJSiOd i n isofo fatty* tJUtsMs 
l i i i » l i i m r arxl gonMs t l i m i n usts^Us* 
3Bi^0nsl VQidetifms I n tli» nedotttxii henw also iMm ol>a«r9«d i n tim 
tmQtlia of vsrioas o ^ ^ r f i^His ( ^ i g i ^ r t f S ^ f Hilrsgrt 1908| Xowm sni 
^ootg 1937} Vw^i^araaacui snt Oisxiy f95t| dtfaluupan» 1955j Vcucran c t al.« 
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t960| mA Sivmlvasaa anS f^kavajao* 1961). 
<b) imm 
Wmr e»iiei«Il7 eoatcdiMd rt2«l^ iir9ljr 1«SQ aodstoiv than cutol*. 
MenUily v&ltttts of molst^ jm liavit bmn givon ^ fttolm B and efoOMa in 
fie* 7 «3Umg tdl^ th« Uvts* fifb cgrols* It id3I tw MMm froa tlie i^ M(Uf« 
l^et Uie iamrss veXeftloiiabl^  bstvMm iaQl«ttti9 «ai faft fftsfittiocu %«s 
tm^ aaim defined iA livor ^an in iauiol«« 1h« vaSuss of aotstuiv i#ve 
Xowitit duflng WenotSoBv, Xa Dsows^r and Jaiiyiai>7 th«a« zvooxdvd ttd a 
soddsn ixtomeo* liiloh vaa fcAlo«ied 1^ a d«c»pt«« in 9M>fttai«r anS <m 
inerattMi durii^ Aagiiat*Oa(bcl»r« aalatiimeljr ]U>w @ai afeaadjr vaSuas nan 
iveoidad frora ^i«!^ to July* It i^ ouM tw n^ad tliift the hl^ast valuaa 
of fat in Wsvassto9r and ^xdl ooiit$id« with 1 ^ lowist vaXoea of ffioiatuxv 
^tila ^» hi^iaat iaoi«tux« valaaa in aapiUB^ wr ecnn«9poala to %h9 Xowaat 
fat ira3u« in IXwr* Itte lac^ Latuiv euirves follow SKMPa OS* laaa idaatloal 
tceod in tho two aen»s. 
(o) QOmm 
ftm Tafiatloas In tito iKtiatttra otmtaet of gooada wan mcfe mm 
pponoimoad tdian eithor in tha snisola <^  Hvar* Tim msaitM^ ooiataM 
irolttee for IMPHI taats and msxtm htem baan giimn in tttlim 9 and 
pixMsMA in Fig. 8. M cmi bo aaan fra» ttoo figux«» 1 ^ molatuva and 
fat ooa^ wota variad iniwzsely in ^Qtii aaxaa* 
the paroantago of tastieolar wi^r waa mix*^  hig^ froa ila^ r to 
Fig. 9 Seas<mal variation in the paratein content of 
the Bttscle of 0„ punctatas. 
20.0 
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t^oll4»>2jr« roXailvsljr low aioiatupt ve^ liMss f roa l^oss^r to AgariX 
eori«spaiB(t to blgti values <sr tosticuXar fat. 
IQ orufia* oUo tto ilt&sos of maxtoam and mlntMam nolatmv 
psreeatl^ ages fall ianimnnlw idtii tlie rlao end faOI ^ fi^ ca»t«at« V««7 
h l ^ vaSttos of oadl^ aro «ese obaervad frcsi O«t<ob«r to j^roii^  and lowaat 
values oomnrad f yocrt June to Ssptmoibeir* 
& ooasmji^ laoa of the values of is^ UitttM ditaljMid in tea^e i4th 
those of Um m&giaa injlioe^s thxA Ute peroeotage of a^4Stuve la testae 
vfts x«34ittlve37 bJi^or. la sodfiB|f« ealnm the va3uee oS laois^ira fse^xdsd 
by saplier sttthojs waie higher to testes then in ovavies (2dlsr sad 
Bitnero* 19&0)« 
Atosn^ Ihs vaxda i^ons in «!ie s^rsteia eantsat ag vaxlous tiasoes 
wyis oot as mil dsflasd as thoae oltseirved for i^, dsfizilte pbaMS <a 
hii^ sad low pjKffcsio valiuss ooold aswithelyess bs oai^ ted ia aiU. the t^ros 
tlsstissy vis. Busele» llvsr and goaads* 
(a) mo&s 
%ie ssasoaal vailatioae in the mmoim protsia utrs Isss laaricsd 
aad dM not ehom n&ds tmm ^ flastuatloas* I^thljr 'valuss sf« given 
Fig. to Seasonal vadation in the protein content of 
the HY&V of 0. punetataa. 
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in ttSoHa 10 and ptobt«4 in Fig. 9* 
&a Mill ISO mmt iTfx& the iimv9» iKPotein ptrosiitaees la l^» 
iBieele ot b«^ (pn»o reoaiaodi tdgn praotioallsr thnu^ioiat tho ysar 
eKeQptiag dttflng ii3fil«r iK»^t (Sttotafbor * Manb) ilMa ^toM n u a 
diottaet aal a vavar f«pS4 fa l l , fhia fa l l waa of aiboat 90^ ia Sofvaba; 
eaal 1£S Sa ^wnafsr* Hie valuta «•«• ze34ftlfa2y hlgti dorSog ^ a pva* 
ismsooD QflHStha CnE^ sMjuaa)* Iba irasla^loos la tha tva aaxoa folloitMS 
aliaoat alailar pafetara* 
iSracKilTaaaa oxt a^mtoSen (t96t) il}i30 iaveatigeiias t l^ aaaaoaal 
variolicma ia tto bJUjabwd^ oal meim up of nmola of l^ihwstar fi^Ma 
f yam Bhairaiiaasar h€«o aXao aod^ adl vex?' I l t t la variaftioa la tlK> protaia 
oontaat* Siailar3(^« ia ^ » foiica isacdBifel the aasooaal trariatiQaa la tiMi 
taaaola protala hava baan f ounl to t»o of a vazy Halted aatora (^ i^ aiiiicaitar 
rasaa aad CtkmA$ t9S0* 
Pfolala CQOtaat la tha l i f er MM gfimwaXks^ laaa tdiaa thfife of tha 
aitaola* flio U m r pvefydin vaSaaa ciidtatatd la vwimia aoatha aza ottoaa 
i a 7^1e tl aadi pXafctoct in HQ, 10* 
It i s olear tram Hm figara that Ute aa^onal t^fcHa <a prcAoin 
i s »ara tm^oA i a 1 ^ Uvar ^on that of the ouaola* %a vaSaaa mm 
vary high from e&Mnt ^e^ to l^nasiliar. A K ^ faU iMa aotiaad duriag 
tha a&atar aoa^a (OaoQ33l»r «• Fehm&rf) «hi<& tea foUomd tjgr a gpradaal 
Fig. 11 Histograms shoidag the sea8<mal variations 
in the protein eontant of the gonads of 
0. punetattts. 
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idee la Vba mxntmAim nonius* Xn IxsUi mamn Vtm prataSn t^folm wa 
aom OP lass ols41ar« 
(e) (H^ AOS 
HM dflfta poftidnine to the gonaitial. ^po^in (^ Vftrloua sioaths 
b«»» l»a^ gtMo in fabia t2 and alkOici tts hSJUtograai in fig* 11. M i t 
«vldeiK& tram ttoo fifiuie^ tto ovaidee slioiitdt slgolfidaiitiy hlfibcr saofttia 
va3it»8 tlhm tbo tostea* Ito values of tias tostioti3jap {arotsln «•«• loir 
IA «1S!^I' (0eaei!to!r»F9bras27} aoi hi^ from Marcit to iogasfe. A miA4mk 
teXL id the protein value nas tested l« Ss|teaiber ^lioti WM again toUoMid 
^ 6 gracbaol Heo* 
1I» ovariee ehonad a ffi^re or IBBS slisiiar pcttem ( l ^ . 11B)» 
Oiiif<»i^ iow values of mmeiaa protoia mm ti»mm& dui^ tog an^Biber 
to FiBtaraarr* !^^ ii« ^^ i^ foUovad bjr a ilse frata Mareb to. Jol^. QiayeafUirf 
a gridaal faU. was i»3t«(i. 
2t i s tetofestlng to note ^at the tooUdiag up of prateta 
reoervea trcm Hcv^ emnxda wae far mom rMMi ta '^ le ovaries thaa la 
the testes aad duriai pedc ripmess iJmm-^uHy) the oiritt>iBe had t» 
Qom proteia ooaateat* 
ia eacsBdaatl^ a of protein i^elea of varioas tissues (mso2e« 
Xivsr aad gonads) would reveal ^at tl» pattozn of vaxdatim la niX <^ e 
three t4»saes i s t»»o or IASS Ideatieai. Xa all the three tissues low 
values «r proteia were tibmrwed durlag t^ idnter aoaths (DeoeaJber^ Fehraarar)* 
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MU^r i^iis ptxiod t^e jHrotola valtiss In all the tbro« tiamtos ihoMMt a 
dioUnet Hao* It ia to be noiodi that ttoU^ the gonaSti iliofw « 
d&fltiaet tell in the protein eontent was cliasrrod during tlw po«t» 
mmoom ooithia (Aagust •• OQftalMir)^  tim paratein eootant ^ tl^ lusolt 
end livor laoiatBiiiad a h l ^ IsvsX throu^«Mt tto taoaoooa and povt-
laonaoQB crantha* 
A oo^tayiaon cd^  the ppotaia <|fala of ausols vdith that of tho fat 
«ntiM indiaato aa invaraa fvla l^oitKitip batuBon tha tao. Low ataola 
lirotoia valuaa duviag idoter ooiaolda trith falati^.lgr hi|^ fat •alaaa. 
A gradual dapabtica ia tha soaola fat during latar mar^a (^ arc^ 'K a^teihar) 
waa afiH;a^ piady«l idt^ riaii^ prataJUi values. ^ lifor« the fat and 
protaSn aontanta rigiatered a fall alcaost aiiailtanaaualjr during nintar* 
thoua^ tehe fall in protaia naa lass idiaip* in pcnt-'idatar »0Atba» tx^ 
fat and protalo ia the livar ragistered a rida. Iha fat valuea attainad 
their imBM>atotw> in f^tpril and l^ ran gradually fall* Itaa protein ve^ buaa 
i«auGlt naximitn ia Uasr <^ i^intained a ataaSy l a ^ l in aubaa^ MOfc aonl^* 
In orariaa thara m» & diraot aorrelatiaR batnaaa tiM protein and 
tto ii^ ^yxP«a. fttaa and fall in ^ 0 masAaxi protein vera acaowpmilart tsiy 
alMlar fluatuationa ia the ovaiian fat hut unlike ^ a protein eootant 
idtiidi after raoordiiig i t s highaat in Jtmo mA July i^ OMd a fall , the 
h i ^ fat aontant in tho oraxdaa tiaaues «iaa retained for a relati'valy 
looser period (Jui» •> S&pMi^Mw)* 
Pl^. 12 Seasonal variation in the ash content of the 
Buaele of 0. pgnctateia. 
3lV(^ V 
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XV, cHAoaBs in &m sm IBKM W Dmmmm txsssBs 
AM 
the t^vrn tlAiuts* 
(a) ^SCia. 
ttMlM 13 GDd Fig* t2 glvt t)3» &«ii inalttds ad parmtAt^/f oi fxvadt 
tiBlillit* 2t %iUJL be aeea frooi the finite ttiet a3^ough the ohengee in 
the eadi e«»^ab of the cuusoile wfci not ver7 etxiMnSa reli^ive2jr hi^iher 
Y&lueD wim tibtaio^dt twoa 4v^ to Stovnalwr aaci low valuta troai Qeowaber 
to 4lttn9« la maSjao Um hti^est as^ pfroatAm^ «aa noted in «hsl^  and in 
fwaalea durliis tosm%» (StkmtiAaa^ the pattern in the two e«x»s nas mem 
or toes ^ » aeoB. 
High d^f<ae <Kf ooctataiioy in t ^ a ^ eontent of auaele haa also 
b^n (^served ia rarlma ot^er fiibea (ttei^ataroaaa and I2ia«l» l95l) 
Ssreeidiraaan aaod OKtaraJan* l%l) . 
(b) Wim 
The pavoeatase of toh ia the Uver foUotod t^e earn pifttem aa 
IA mscs3« (we TeiiXe t4* ?i«* t3)* %e 34tmr ei^ veiuea In aalea mm 
g^aeraliljr low froa riovoEsber to Jisw* Xa farsalea al%htly bl£^r valtiaa 
oooinwd fraa January to ispril, BoUt oaoBaa yeoorded the Bwiiia»w valuaa 
durlj« Aogost aad Sapteoaber mid latnlaaa In Itajir. 
Fig. 13 3ea3onal Yariaiion in the ash content of 
the H-WT of 0. pttnctatas. 
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(o) Qmms 
Aato noatimut m a semmuBl bmte omM mi^ b» estJ^aated in 
oviirl«a« ^^ mmVbi^ va2iM« hem b e ^ ^om in fetols %3 mA pl^lt^d 
in 1 ^ . 14* H^ vasifi^ifiott la &mri&o mm mm $mamm^d t^m %hG3» 
of ths nuiols or liimr* In or«ri&e b ig^ r iraSsies Mixe a r^tM frocet 
waSJtemls' low. 
Saca0 t&xmt^ Hiss oalcdiim sad ihaiiliQnts hem t»«f} x«|^(t«d 
om^lier to vaxy soisoiially (MUjpo^ t 1*^1 S>ao»# t92(»i X«(veiii soil i^ ootl« 
lt3?i ^^ Q@ ®t al.« fS^O )^ iRit i^ai^es in tli^ ivoa ^atoat of f i ^ 
tiasoss heam ii<3t txa^ a vepeftt^l so f«r. I f^ Cfdnict) eoatent has baen 
etocUU^ seaoonally for ieft»oyit tS a m ^ s in both eaisolet aad Mver* As tlMrs 
«08 ao iiSsnifioant difl^i^eeo i»«ti«Mfi tii« tvo soaaia tbe data fc^ isa3«s and 
f«3^3e0 mm poaCbed tosotltor* the tmea f^^mm t&e mmiA mA liirer 
h&m be@o |«<aiQ@titcdl to ttSslia |6 its IQS. pop f€0 #a« of fraali tlsmss* ^ 
aaalyaio Qt iron o(nt2d IMI Bt8d« ia goaeils. 
feile 16 yJli iiKtioate i^fi^ tbe ciiaiitlty of tvm, ixk ^Stm oosola 
feaaimsd hJigh ato^it throu^otit 1 ^ jreor. l^i^est va^ hiea nsfo 
f^ ram Qetober to ^maSs^r anl lotr vslt^s im l^ bam^^ f* Sa 4ttfiiilt« 
illSthra nefl) ol»s»v9iedi in tlio nmolo* 
^^&m iron «@9 TOoot^d In the liJkmt tliaci JUi lli» mm^m (f iStl* t6) 
for a omuiidoi^jb aaattat of ii^m sooias to l» aasoolstod wil^ ths liiMr 
2.0 
X 
to 
< 
1.5 
Nov|DeclJQn|Fgb|MQr|Apr|MQy|Jun iJul lAuQlSeplQct 
Fig. 14 Seasonal variation in iAie ash content of the 
ovary of 0. icaingtatas. 
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ho^Mglol>Sii. Ihero vim a ^Me rmm ^ fluel^uatieno in ^m iron of tht 
JLi-var free motsfch to ison^. Ito vc^oos wdve gei»r&Ujr li^ is^ durijis 
pAaa m THE BIOWSI <F J . mn^mi$ 
mmtAiiw ^ islbamti^im P^pojp oa the tfiaSjQ$y of g. ameteafata 
iiaa appaarad (<;|B3r7»ia i»el i^B^^^ t%k)» l^esa eu^oi^ b s ^ gl9ait a 
€«a|»r i^@isaiw TOOOuint of ^la biaXoig^ of this fisab. fo gat tlia best 
{dotui^ af tlia (dta^ oies tliieh t e ^ plaos ia tba biacliai^aa}. aai^positicii 
of irailotta tiamies af l^iia f&ali aai to axpilfiiA t^ioa ia tibe light «t 
knowt faata m. ti» blolagir of thia i^6las» i t ia t^ougit boat to 
ati&aoafiae ^ a OIIIBI' flaliaga oX c^ uraroa aaA Qiaia (f9i4)* 1)^ aoin 
inU3dl4:^ a sa l ted to bi«aiii^ ani faailiiig of th$,& tltSu am as fc^ Lilonst 
Bmmim 
Tb& apeamim nsm^B of ^ o f i ^ ore «hiaa to Ostabep. Sta anasmal 
^angoa ia t ^ gaooS isonSltl^as ata tiall msa^teA mA om ba aasMaaail }3^ 
t<d3kijo/iAm tha fiva (wturity e ta^s (leB(»lbQd bjr thaaa aal^ors (aaa p i ^ !K$). 
fbe fis^ ia pve(l)9alaca!jt3^ rlpa fl>om Jipidl to ^ii3^ rniA apsext f:Ksa Jiil^ 
to OatObar. • Fx>«ii Wcmm^v to Har#i tba fIdi gredaeliy attaiaa vip^ 
e«alitl<»a« Oansd leiti^ta axa smsMm from Mesr to Jwm &sA mtoteita fvoa 
Wanm^w to l^bxuar/. t}» stia^oa In tto tuel^t of tha taataa ava Xaaa 
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aov^ed thira ihoA oi the ovazlse. 
POOD mi wmiim 
«t<i* llNire die l>i«> i^ ia^ds of aoftiva feeding <tms4ag ^® ^ s r «' ^trcii 
td i£tu»8 enl €(9^a&@],* to Kon^ i^dsr sat two poriods of nedm e^d fwsdii:^ - ilul^ f 
to ^^^@t mA QatmimT ho Folwnorsr* Otipiog %h» perioil of aetivs f««iliig 
I^ Q sislii food ci £» saacfeafata i s f 1 ^ yiscoj^ diuciog tlio pexiod of 
fadfcttoed food iatatei ttie food laeliMoa tmuK^ommm m& iasoots* 
I . fm o t a i ^ i^ VAHxais fX3^@ m mLmim to p^^ixm M 0 ai^ iu^HH 
M0i te^ oositoat of tJio M^eXe i>eooz<d^  darlt^ Itovestiar and 
Qoo8t£^r i^ ema to isoliK^e Mlth a hii^ relie of feeding dus^ oig this pariod* 
tlsa ^ a l l t ^ of fcMd oofiaiffied also &amsm to ei§s^ tho fat oonfeaat. "Bm 
nol^ a eonatits^nt of diat aei raocwded 1^ Q^ QRia maA QsaSm ( l ^ ) dttrias 
l^eae s»»A^ ia fish. Pyaaoisiili^ lSF ^ itiSui^ daposit^an of fat dvurias ^ i a 
lexlad ia soiaat for ImiMii^ up of viiitap f*8aoff«^ 8 m thaiQ oaoax« a 
oaaaation of faadiei© dazdag 1 ^ folloi4n@ i3<»itha (OaonEl»ai^ F!atoiuas3r)* 
^la pro^or&loa of f i ^ in Um food al^o di^pe doi«i» otber it«nsi of tSaa 
food 8a<^ s^) fifuataoaan^ and iaaaeta lages^d ^ the tish do not aa^a 
to oonti^ Umte mcOi tot«avdo ^«i laiaoXe fat aot probiH^ fc^ ^ i s memm 
tho fe^ o(»itei$& from Seeetfber omiSfda i^ owa a dat^ Line* A r a ^ fai l 
ill t ^ ESteoia fat dtarkig ^ o apmnlag saaasa i<Svm» " Osbobor} nas^  be 
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teeatfl® of the oeses^m in imiAixig* 
ikmsf cl&mv «oxkex9 h&m etiKliedi ^m e£{!»<iife of fooA m tti9 fs& 
o^e^nfe of flaliraa. HamoU and Sidittt U9^) V^HB «»i^ cljig tan tiM 
laAlm fsAl aia^im, SaitUaalla latwioopa h&m f oundi tliet tlio olia^eo in 
tlK» fat oontoiit om b& attrUxited to ^ e presmioe or a&MQOt of pl8niEli4»«s 
such m ^imHag^lXe^B esA oapfts^s. A t^frmXe^toa laotusoa <^e fsfe 
ot»^onl^ 8 of pto&tion mil that of tlw tienin^ t s i s ^ has bo^a est^lls^mi 
by yijapeEaqr (lS9d). !&Q imp&rtemem of food on jsoaols fa(^  waa also 
«MStiS>lietfiO(i by tJIXeoa ( t^9) i^o taode a s^idir ^ flouattr* V«^b^areaum 
fflxl Gbavi (l95l ) Ii0«e nofeodi tw» p s i ^ <^ f^ ^^sutaole^tat i& the aasole 
of Znlleun laactove!., SaafcteXXigey li®ii«mta iliidt tiiojr sfeitfibuta to 
iatwaaoeet t&tAixm eotiirlty. m ^ iaaaola fdl^  i» oaxts^ aoaafs^ has also 
toeen eaorito^ to Jixiteiasivo feaSii^ aafl eluinlemee of fJU^ emii p^Uolctanio 
food ta tim pit (^ aamr ti^ma (selitiarmy t9^} l^ isaai^ sgr^ 1955| mi 
fosei^an at aL., f960)« 
Ibe Qtbor f@^ et<»r ^ I t ^ aoeoa to fii^fs<^ l^e f0^ osfele ia mrnel* 
i s y^e matiii^ty ^ the fisli e ^ apaMxlog* 2a Qt^tkmr i^ie lotistG^ fat 
ooatent in tho &mcl9 aay be 1 ^ after-affo^s of apawiJlDg aa l^ ie f l ^ 
in tiiia amth i s i^uoraia^ spent. A ve^ immmm In ftib <Sarii@ Msmm^v 
maA i t s graiittai d^olii» trmi Qso^aijer C«IIM»^S iadiioalaa a qpAtk tmee/mtf 
of ^to f i ^ &sA thQ mSommemt diivoTsion of fat toimda gooMi Iw y^Miag* 
fvm J€k^ mxw&gdB liimi tke fiah bagias» to apnii the it& oeaileat in bolto 
the oawea beoosBe tiaifomXjr 3AI#. 
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Vwikcua wostero have etudiM the nf^et CKf &^biir^^<m esoA fipmSi^ 
saliMai oiujc^ tlurixig Uns n^^nmim Edgy^loei ^19 oftmofmid bjr MwAmr 
(fidd) ^ o fcftuxl th4it. th« f l ^ m i t s ctfl^  to eimit^iig sroonds o i ^ a i i ^ 
13$S fab ^1X9 tha epimfe H)^ eanftoliied oolj 3^ f@^ « D8|a«ti«m of the 
£e^ finatetit ^f^fo apsming wao a^mrmd in saijr speoisa ixf hexrlDgs 
(HUxH y^ t1K}3} JchnisiQiiet t9t7{ Qieimot) £i^ Bl Sdt^ « l ^ a ; lamtn wA 
ms&g t^7f asd Je»fi9ii> t9S0)* SSig @a2c»S} has \>&m% tmoA to 0toiP3 
@»«sxaaiQaa msmxA 9t fe^ Sa i t s mtsole laefoito ip^fsSus i^ii^ aisiQ^afid 
dweigm ^^ Qffiaisitng laigamtioa. ^ i s fet foxisa the ohSsf soavae of tmezsar 
fo 1 ^ f&isli dttirli^ aj^wiis^ aS4t&Ss,Um i^emim, I9t9)* £EI flomlsf'* 
fst i@ g€!»3xmll;r tiLtMipaiii ir<m tho tissues dtixdog the cistoii^:!^ of 
gmMs <\:ileQn# fW9}» HiflfeilljBg (t%5) hes olao sibmxv&A the &lfo«^ cdf 
si|i@»^ ^ the fi^ eaatmst <^ imaeXo of p$J.^mA» ^ ^nvoldloa betwe^ii 
Use (sfeflaises in tla@ fat eoiite^t aad ripraduotitre e^ mld tms «a^ i3l>M«l»9dl 
b7 Blaok caid S^wa^% (t9$D} in tlio aoscte oi Snsth Mi^ Lom pddiQSd. & 
^^^i^l^ii'^ f i^# fgjl^ <iiia« a^ ti«aapXa» a foil io ^10 anseld fst of t^e aatufieiS 
B,tm!sm d«ue4ag o^xtoSn mmam of i^»a j^ar u&s lel^^tod to tho demlt^pasiit 
of gestada (J^ ili@]fm» t9S5)> lti@r eatt BUksafo (l958) ifello invootlgating 
1 ^ biOfl^ iGsieal. uhci^oo jbs soitesro sailiwxi duxing 8^«ita@ ci^ pred i^m h&m 
notod o »i{>M f &U. in ^10 msola f c^ dL^i tlie dovolx^sjsi^ of genital. 
F i^as ts . Vf^aron ot &L. (l%0) h(£9i noted vs^ri^ims in tlie f^ ecsit^ mt 
of tlte latseSe of tto Ind i^ is$X seidin&f J« loc^tmv» wA hem indioat^i 
Hkfi^  t}M» vise end fall la cyusole fet imm due to the offset ^ ctatufltjr 
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c^ gonads* 
49 Has Qix&eAy boon {te^atod (%it 9erll^r» tbQ smcRaaft of fsit In 
^so mtsolje ot g* Btgt<^ .^^ g la vdm&v Imt aid tlie ]po3slJ^24.ty of i t s 
eontxdl^itlng eistiiiQijr toi^«lQ gfisiaAiJsdL deiml^pss^t &mm Moa oonviiiolxig. 
^th«iti#i vmv^ HttXes im laiowi sS»m% the eaitMtQPAire^  ssBt^bollsct ia tiiSmo$ 
^m vatk of Qm&m ii92^)§ 8l.a«^ end his msoolstee ( l # f ) indicN^ 
th&t flieettfiX Esiiai*stla» lae^ ht^ fe dti ie^xjiftmt ^oeiBQ i& iraleti<m to 
l0V@la of eaiciold and Mvor glj^ i^ jspn iit f i ^ * Slnoo a gn»^ eaqpendit^ ife 
of ons i^ i s xo<pis*^ 1^ ^ s Hi^ dttxlfni the fsaitursti<m dfols* h^@ 
gf^iiual di^yBi^icsi of laytsalo fat in g* aaagitafatg daidia g^ mod dsveiopssnt 
a ^ bs dtie to tho eonrrax'sion of fet (lipids) into osselMiliiilr'^ e tbrooi^ 
sm%^£tc3d.e |isth«eE^ (gMooe^egei^sis) il}i#i leads to Urn laeiiid e^iiiineo of aa 
edo<|i^ >e glnot^s lavel nsosssi^b^ both bjr the Esom l^iur aetivity asd 
^ 0 m^iiifetim of gonMs* Fontains ^d H^tey i t9B) «IUtil& inmstigetlng 
tta» 96SlMki|dx%i« cBsteiboli^ in p^&«ining saloon ixA%<aAm tbat sluooneo-
g^e^0ia ffOB I^Met £»& mlno^mido i s fBi^ paaaUilA f<qr tbs celaBse (^ 
ooxbabsdVQ^ rscplredi f«r ^ o imsool^ &t^tift%f of fal^ating s&bao). 
Duidng ^im {»ms@nt ot»idies oe«bQfo]^ i<ste oip ghioe^a ostioaticsta omM. 
not bo undevtclGon and Whstet^r eonolasioas tmsr be di^^si aye bostKl en 
foots givon 1^ the %^ 3iics of seurlisr eu^o^^. HOKOVsr* ^ o iittako c^ 
eaxb<ait|diPato in tho diat of £• ganotfitois i s votf ham m i t feeds mkaS^ 
(m fiah« oittstaosensy oto. It^ ^mi<sfo««>» gi'tms isipport to i^» 
poooil^Uitjr of interomivof^on of «ksol@ fst (lipMs) into 06xl>ehs!di^ ee« 
^ r o Q ^ gla<»»«iogsoii@sio. FUsr^er in^tsstigstioruj tm tho isiti&s^memraitBx 
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Uto l i v e r fist^  ^ e l s aUo oc^^^ea ^ t t i the f««t i i% xliTtlua of 
tho f i s h . Hioclaym msdi iait^ffiim vaJueo f a l l i n oloae n^eproKtiaactiim t d ^ 
bi@hi lavl low food Intfil ie. Hiue* ttie high valtuio (xf l i i f e r feeb dsuelog 
^ w pe'e«@«m9doa (^ ix>« i^ « <Jurae) atui p93t-@i»eo(si (Osbtaber -* Sovesflser) 
FOilMa £ffe prtstM^ly I j aom^ of iite h i# i r a ^ of fee i i t i i d u i P ^ i^ Hsee 
aeolho. SIMlav'lyt Hio low f ^ ocsi t^t In tlte lAnter nontiie (Qeeeadsei^  
J«ait»2r) aadi i n ilatgiiat and 3eji^mEbQr laosr be attyt^t tod t o ttm oeasi^iQQ 
of fttediog. PrnMrnw '^ <9 storage i n ^to M w r d u r i i ^ the pps-^oi^OQii 
mxl pe»a^b^mmBO&& pexdoia i s t o oeet l^e detaaots of the (^^lopil«@ s,ma&» 
A i ^ f ^ ie r (SoxTalatioQ of l i v e r f s t «ltt3 Ilia s ^ u f i t ^ enct 
opmm$m repeals t i iet tl i» l » t tM l i ^ up of l i ne r f a t i a direot l j r ^sooiflAail 
«ritli the oatttratioa of gcnols. Hl#w»t valaea i n Mver p^oedi* peak 
r^^oesa of gonatlSf ii»di yi«a ^ o f i i ^ ataxta afsmAm a drain i a M w r 
f a t ooeurs. Miolratta fsfe haa benci fooml i a apeat f iaiwa* l t# t i^refore# 
appearo ^afe the l i v o r i n g . PMiata^a ae^a as a 9%om la^mtm of eoeig^ 
reaervoa* 
! t i s Vm& e'9idi«at ^ a t ttoo e^l^ l iaat ion of ousole f afe eloae 
doea aot f u l f i l tbo sroiilag dwaancta of genoi oatorat im and prQl»^ly tor 
l ^ i s lOMcsti tite l i v e r f a t , at la ter atagaa of ^t ls i r^ iasi f i a called upon 
to oeat the deoaadta of grotdng goiada. A oa r ^^ i&iMm a f f i a fa t o!»t«B 
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tite Mtrer of hondi^; (Bxiaoe, 192 )^ a»i Wbltlas (Unlit t923)« Oi^ imaQ 
aol Bl. ^3ay ilS!32} h££eia no^c^ a lAm in Ute p s i ^ o i i ^ s of 4iffox«iife 
f«tty aolAs of t^s IXvQV oi imrrim bef^ r^a spn^iiig iliisli io foUoted 
b|r & otimp ffilX (litnUis ipa^oliig* Cbaefvobloiie of Qonii^ii 0t a l . ( f f^) 
<3» the Ilvor of ia£6d3cBy@l also in l ioc^ the^ tho Xlmr t e i ^ t m& is&X 
e|«aiiii^ Li:@ ialsr@yifl» Um liver f &i of bo^ &&m& aboasd a slestiy doexoase 
(lEllor Qui Bitnaro, t960)* 
Sllos«» mmm HitXi) a9rxiaJl^ l<m tiottio^ t ^ a^mA fat ^sl 
f^dins* ilot«9«ar» m mm isotiM e8|^ «(fe« ^«f8 io & high ^^ted «^ mijsH^mif 
ship beti^en geoedial. fe^ &ti^ aeturity* fKe oyoXa of testMLeuXar fat 
09 has b«oti i»&ato(l mt oe^Mer me^  nob I^OH a typ ie^ gonadiel ^role* 
Um09&rt hl#ter vabes of t e s i i ^ l ap ta^ oelndyilo i4.tli tbe |»]ila& «ben 
tlio to8it©@ w9y» in in etago X2 (foeo^rins 8|ioiit)« i^i^niig &%m& w:us 
&6ams^l^a^ijB& \AMih a gf@luaX fall in ^ e emmA ^ tsostiattler f06 midi Vm 
Xomat valtuis uafd t»i6^ yiea tito tostoa lOfe spetfl*. Umim U92k) 
ofessrvadl Hi^ a dii^iiiiitiim <€ tostioolar f sH la bsxving «as aasoeis^ bted 
itdl^ tiHo &ael^ f^emn of laolijixtifeioB. la the presSB^ o@98 a gx^aiiial 
e&yf&&cmxii)^ in laaliuri^iaa waa asaoesifitiedl itdth a I*IE|>III iosft of t ^ 
toaiicttlar fat. ]a a^olcajRs eak^m t^o fo^ e«al«at of tostos »a& ipsfsr 
low at 0tXL times. 1% ia<»P9ai^ vei7 ailstttl^ dti3f!i3@E the 0|^ wtiig@ Mj^ f»" 
tion iMiev wA Bltirnm, t9iS0). 
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A hi^ ieA omiUiw^ i s tli« tsetes of £• mngfettfetta ditixing. 1 ^ 
prs-spfnc^xiS pss'lM (felmiaxy ~ April) BU^ lie beomse of tiw ai^zvaes of 
•vlomraX f ^  witti tho testes Man* M hm ^mn i^owi hy ^s^/y&» ami 
QBslei (t%{ft) Hio tosttt0 ^ow <mil3r sl i#tt vaxli^iffiitf in tlioir leli^t 
froBt mm mmmi to bh(s oUisr. 1%, ttmmtoreg sf^^eem tbfift ^ufljig tilio 
period of peedc fipen^ns (May -* <l^ ulir) «iic»i a teH in the tastioiler fat 
oemspa tho testes are im^le to aeeosBoiete eseff sAXpom et«;« i8c4d«» £a 
f&c>t HIS testiodiar {nra^ots are eseoMsi'veJLsr {HPoteliMMXie la ms^us wA 
iliatever fet bes bocai ^served iU m^fiblsr «acti«iBOae« IMa diednotico 
111 testieuiar fat oon aXso be aeoauitedi fear by H^ iie^fieaee in pral«ti} 
of ^ e teates. As yUUL be e e ^ later &k iiusfe^^ in the froteiUi 
T09srm& dosa ootmx' t^ teti the testes adv^iee ton^aple apaimim* 
lim mtoAaa fat ayole aeess to be IMBU a^t^fmAmriL idth ^ e 
^r^to of lae^raticm atid apunii^. l^idi£i»a -v^ aloea ef orariaa fat ^ f in^ 
the r^e-SjpBMalJii aeast^ ia (Move^ser - Maxtlil feXl in aa^^iAmm «lth Hie 
paided ^»a the ovarioa iieve vaoamtim ^>eat* Opening etags fr^a 
^xiX to M^ i«au2.ta JLn a greater aosoiaiXatitsi of is^ mmrvea in the 
ovaxian tiaaiiea* IBto highest v^yaea of ts^ tsm d^ Mxfoct ^ufit^ the 
e i^«£LaS aeason (June - SopiumSmv)* A flttaxp fall in the oirarim f£^ In 
Oet^aep ooiacddee ^Ht speaft {laifiee of the ofa«<i«a* 'Qmmtomt i t sesa» 
that the ai^rane^sant In maturation i s mami^eaiytSL v4th a greaiter deposition 
of fait in tho orioles,. In ssaemal* the on^oien fait in £• mi^etain^ 
ekom em inorsaae of i^ bout 5 to 6 tines dui<iti@ the {aa^Uiivtian i3^fa<U»« 
The riae and falX In t^e evatlan fat aJy^ o «edyttoile i4>tb Hie riae ani 
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teXL ixi tim msi^it of the maafim&, 
WL3jtof (1903) hm ttomtrsK^ tl&e& %im f^ oont^t in iM angi/$u 
of )»sn i^ iaoraekswa 8t«a^iljfr m^H OIMMBII^ a^mm* (3kmmm imdi SI Sa^ 
(1^2) hiflpii flso iiol«(t a tim la ^ e aB»3aist^  of fe^jf a i ^ s of gooflds 
dttieliig ttio ladura^icsi of tonli^. Xa t ^ mA snllety yipaafWas iaaiaaf 
goaald Mixe fomid l^ gain fafe stoiidlly fy<» 8ti |^ X oniiisis to a mmtimm 
ia 8li€@ce I? (gaE«BWfiaiffl» t9S5). <l»i»xvatiaii8 of M%&9 exA Bitnurs ( t9^} 
&a adgrofeljE^ soctoir® saloon iailoote that th& ijammme in the tota l 
lavsxtmi fat durli^ 1^10 ontixo ei^ratiaii jpeidodi ttaa iiboat ZXf$» 
u* wsismm OTCLSS XS tAsxaos tmmm in mj^im to ps^im 
A® SI»AI^ Xm 
1ltei« ee«mi to be no diraot ^sTeXation batvsffiri i»}l0tayo oentcBit 
of irwrlmis tisattos idth feotii«g or aj^ mMBlj^  litt oinoi Vim ir«riation« 
SA EK^ I«!l^ um ai« foXatod to fa%, aXl Ui«s» tud^tsm iiii«b aff««it the fat 
iiyoXas ia£^ also infXusjiioe ^ e ooiatofo t^oimo ItitlfaetXjr* 
Hl^ vaXaes of steXotwre la Vm nieoXe mm <l&bsAmA tiioa tlia 
fidtoa vam s|ieat. tUlrogr (i903) oada aJMLX«> <^am»r9eMMm im b/ttrxiag* 
Paton (as qpstecl by XdXer axl Mtaeifs* l95d) iliiXa oomatatlit^ opoa t ^ 
Mitor ^ffiiges :to the aasoXo of taigi^tlag ^aSa^ ,fijaXay staMtSt ^Xt i s 
this ia«at«ase X» the piroeiirt^e of veS^v of ^ e fXsidi iiii<^ eiaiatfiiiw t l» 
Hei#it of the f iiirii per tiMi of staodavd Xei^ Etlif eX^ hougpi Vtm soXMs as 
a liktAm haire dliaiiiliftiecl." Xt i s lateiestSng to note thi^ JUi §« paagta^bna 
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biglieot {»roeiit€@e8 of la^^tiovii la HIQ iaie<»le oe0arK<idi during thd o ^ ^ s 
«b9ii both ff^ £01^  pMieiia Msxot i^ iMLag a deoli.«0. Piesusti^bl^ the 
ddpdot^ fs^ anl i»«Udn of ^ imaelie lure wen^LmmA \^ a 2axge ipaotity 
of la^i^r. 
2ii Mtror isuUso tli9 laoisture veJbmQ iacsreas^ as Use f i ^ aeHrmo^ 
<9f iaQtiuraM>m ilK}n tii»xt9 i s m insm&m ia the tosU^cftil^ f i^ \m% W& 
VQ2}i@9. Moiotuxe vo3Ui0s ISSTO hli^ in testes dorlf^ the spoa^ om&l^tm* 
2a <»rcyri06 t)i^ advimooomit toiwrdis satiaeitjr ^as aas^iSlSdd tdM^ 
a tfa£7 r6|4d faJJl of laolsture* Xortost veltiss «»9daeld«d n^Ui jpealc 
rifcaiess aoS the Iil{]|iet»t v&lu®0 leliim tlie cvaxisa «af« apms^* 
XIX. pfiomiii asiss is v&axois 7xs^ @3 is mMim to mmxm 
UJm ieSt, protola ejrale in vailaus tissues htm a 0^ 1*003 9orr»3«tlai 
it(dltli fo0ilng aad spt^c^b^ of tiio f i ^ , 
Xa t9(»it i t has hmn ^mei fAek, ths psra^eia la tk^ tamei» variea 
^ t h tho Ifiteosity af proteiii food ^tmmsA (iteOa? and fualeooi, t ^ ) « 
^ £* 8B^^a^8 lasxteoB protolji 7&ha@o ia ^m oaQO^Lo duiir^ rnxsemr ma^s 
•» 9 ^ «» 
(Ha^ w 4^ 02^ ) <^ iii€£ldk3 i i&^ ^)0 p@iiaA CHT ii]ili®iM« ItodUUas* ^be food i n 
f a l l to ll@ p«ili@ia m^mB &mixm ^^^^^P W ^ Id^ t t ^e IS0 «i*^fil»ti94 i o 
6 fa l l . In tfe« f^^» 6€ tmAi^ maA u&ise&i^T ^ i^^ ^ ^ ^ i^^* 
PfQl«iS» irstfiiMoiHi .la lioptias latsolci h&m eJlso Iso^a i^i^rl^dt td bo 
l%>^iJ^ mA iiismmAm* ^ is^tmmm^ toisaffda i^^mg^ss mmkltn In G 
fisb wsys fu l f i l ^ h l ^ l^ii air?Ariia»ied at tli@ ecEgMnqamsat <^ s^|»al»s» 1^ 
- 7 0 -
op of pfOleito MRS the hl#$@9t^  ira^ ktiots ii»fe io«(gietf d i i f ^ p$sk 
A 4$3sSMi%imi. i n f««^:Ui $ M ^ otsmanii frea 4]#isli mvmi^a teas ia»?3 ipti)i& 
l a ^m mmi^m thm h% ^to %s9t»s« la Idstesf b l ^ o r va^kies tutfe ol^elafi^ 
<» immmmm ia the ansiseif «f mS^^»>'mM» ^ms^ism ^^ iix^ j^meia <^ 
4a i^ Q^Bpfie^  In t ^ M^al mmeimi msmisn lum also bdws wafisA la 
i n ^ni« isg»ii2«i m M w r proldi«( mil i i <^ptars t fe^ tliaiiR i s so 
of p f o ^ ^ ip@i@?vi® fi*«tt lag^Q^ «r 349Br toiA»da gc^ds as 
m 99 «•> 
i t e xdp9 and @|x»i)^  
Hie c ^ <K39i6«w^  ^ t ^ mmdma mm 2mt limi ^m fiili wm 
flK» VAfliaU^ona i a ^m mk ms^imslk ttmi mamtk %o mmm 
Mm& w» i»^«ila c»8i«til»si^9 mm pNRMnife l« the ii& t o tieeesas^ f«£> i t s 
protein* a'^« KSfo s tG^ i^ 111 tluRiQ ftUfeiiwi^ tissosa ^nisoil** 
«. g0 •» 
F ^ ««sHMii!& .la 1 ^ oiaeliQ leis t i i^^i^ iloiNb^ Wmssia&it« dmmms^ 
C«h£^ ®^ in tto &emi& f ei to ^a^^ sioees mw& oijm mH ^Hmd 
f Qfe «s@ i^ i t s idisi&ii^  wd "vS^m mrm* l i i a ^i^&iosulkip ^mn ieie mim 
^ tb@ fs t . & imst^* protein fea^ito^ i i j ^ tlntx^oiit t ^ |@ar <iKee»iat 
i8 1 ^ of t l» tlifoe titiewa* fiar <IM Urn imm ^ssSsml^ i^mt laag 
ftl|r«liQ* 
v@i«^ e»tl to Urn SmO^im l»t®ii@ity «sf W^ ti^ m& tl»» G«II^PS^091 of 1 ^ 
gQQ%@ds* Mieeltasi axdl niaimia v^ sJttao ^ i l ^ f s l l io ««009sl«aim ¥li^ tlw 
vm ]^t i^sooe^^^y^ «it}i h%^mr "^sSkmm in a21 b^@ isSomstB msimm»m%>3i^ 
-. ft -
1 ^ wmn^* its^f mtp mm m& m^m f^ i a mek^MmA im tli9 Mmix* mi 
t l ^ s|KH»^^ pefioi i^ l«l9i X1MS&0 irmsi ^mm t o ^p«l(^^»p ^»GI 9«riou9 
<sQEUitil4i^to em ^ j p ^ t e i i^ xl Vm pn^^spmit^Uig iliaie iii^  ^lio f&cii I s 
tkm &B^?ox^ i^em> <»»xstlti@iits 3JUtee £ ^ miA pref^ cddi 1»jr ^KI £ i ^ l>0 (lis«iH^«d« 
a H & p f s a f i 
iiiAscmi* m^m^ m m% M^mmuL Q^mm^im m mmiM mmsM i»m4 
Meiiifiiii ilia iBtiioifi BZ 
I I . Qms^ea ia ma&alHmi ^ 4iff«peat 
X* fife fi^hm In iri^ i^ Bia tiamt^s in mlsyLoa %Q 
III* fm^ixt eytiHam 4ii i^ «ilflii» i iamts In mlMissk 
Mm &sk mA Ss^m. m^ml^ la irardknis I4SWM>« la mli^i.m 
%& ISi«llii@ «n& isxiitiiUii; 97 
97 
•• 02 *" 
Sisln of latfla* I t is a itimrlm £i«^ sail ib b9t^ ostitiuiiirea^ HMS in 
pmA mX^iixm V^m^oni^ tii@ &malt>ff» the fidi i s lil^iS^ 09%mmmA ^ 
jtosdl «ail it0 i]»tff4%S.w v&km ifm. s&am ^ti^ oajor mx^ ie <»iljr nev^ %<* 
iM,%2& w^ km I^ Hitt done m th@ t4«»i^«ai0tf3r ot ^ i e £im* 
Pt&rim@ ^saAi&» te^to$@ t l^ is«39& OP tlie l»ii?a?«^ <m3L c^xsiw^tioa «€ t^ »» 
ratseli} Qfi 0 <wp^i^iit# liasia C^isa fin^ <^% fS99| SSaibefi^ iii and 
in t to biodb<siaal ttocs^i^tiflii of t6x«^ ^ili^i^ili tisasiis ^ ttiia f i ^ * 
%i3«aiai<^ Q tif pQyiMai mi^SJm ^^^ viwi»i» «iitiia^i€83» i«@vs ths 
0{S» 03 4@is«»ib@d «srXior imm waSmt Pmee^tam ci»t illafilid!t< ,^fi^ )« (loaM 
Qs^t^Wg 19(^) itasl t ^ fi»» of ppiis0ii^ ati<m c^ 4 ^ a i s Ki^ atsso m in 
Fig. 15 SsasonaX variations in the fat and moistus« 
e<mtenta of the rauscle of jg. lartgala. »•-' ", 
Pat J o—"-, Molstwro. 
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1. mm^m m fm m m^vm^m timxm 
£* B! i i l iS* "^^ ^@ I^K»:I9 imt %>o^  t ^ sea»@ hem imm giinei] la f €l»l« t? 
ti^f® sm i«K> 4l<@tteeli litnis&e ^ 4&lt#«»il»iii; lbi#t soil low wslttoa* Mga 
^mwy r^pM xiim md %M b$^^ visSamm mm sei^^d In i^tsm mA ilulsr* A 
iii@s^  ^mp Ita311[@9 i>&ii^ e4«id i s &^tiii^ #i@ii HIQ valtKMi In bst^ b t ^ wuets 
teemed ^&eir 2d»er0i* %EI ^ ^ ^ i ^ fa«^ soassa i@$ acHPa i«r Imwn aUi^* 
(b) IJCVM 
mA i^Hjs^t^lM la l ^ * t4* ^it9 f i ^ cm^imt of t^& 24v@v foUovia a HSU. 
gitatosl f a l l »8^ i»3rtirl.@@dl from i i f ' to lypi^fe aidl tlrn 3^ e«ie8i values nsne 
x>9flim G^d In «FiiIar rni^ <(SiiSttot.« %ye f « l iraltaea « B I ^ h l ^ d r la Hie Uvor 
Pig. 16 Seasonal variations in the fat and molstaz^ 
e<»itents of tli© l iver of G, sirlgala. o • j 
Fat; o—~—, Moisture 
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• 81^-
mmtmQ me tm^ &m'Mm9 imm i^e Mmv %hm irm, Him tmme^* In 
hem iM ti@s)i»8 Ixm te^ voSams mm ntH^tOi l» 3m&m:f mnii him^t* tiy$ 
la f ig . 17. 
iden iwaa ti^^iesd tts&foi«r%eri» sad }il#eiii i^ iObss lo t«tf%»s i^ etxo ao^ot ia 
^lmf$mg ^latsm^ «<ii«te <^K^%^»3 (^I in mS^eiq^t^ tme^a im» l ^» 17)« 
Fig. 17 Seaaorml variations in the fat and moisture 
contents of the gonads of G. larlgala. • • .j 
Pat J o——, Moisture. 
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m 8$m 
fiit« ^w 3i»M09l» fml>i@« In tlie l^t^ llas«»s# homn^Ff i££^«^S# i n &Jipi^# 
f l i t t<»ita«A8 g o i ^ g * 
tK>@a iioie4 1 ^ isetair QmUj&t vsa^tm iOi^mmm mA Si B^^, iS@2j 1Eoiidai»sf% 
* ®& •• 
n« mimm HM n^mam w Bwm^m nsmm 
idt^ feet <icffi£l«t^  in tsXl fA^ ^Ubae&m tisemn «i» ^ 4«Q<irl^ sd as foaioiist 
4a) mmm 
ttmi BefmsiBetr %o ilinia^ toiii& teH i ^ p i ^ mt^H S^ swidt^  iraSaefi wnm voftiiMiift 
Cb) UVBl 
cut IXbtsbi^t^^d itf^[^i0aBy %n Plg« t6« A@ em be o^ dA if3p« tbe ^lsai«» 
^esmmst 9a& tbe eteer In i&jstat* Hie }<0tieg% imteks m]» fee«»i£tei in 
3m]0^m±mv* ta mwm^ ^sim IXmw ef immStmn «M^«liii^ mm m^tun 
^fi& of %im mij&um &ie ie beeaAsm %bo i i ' ^ r In se^a «@» rniMt^®!^ 
Fig* 18 Seasonal Tarialtion in the protein ccxntenc 
of Uie flusole of C. mrigala. 
20.0 • 
ISO 
Z 
UJ 
t -
O 
ex 
a 
2 0 0 
A. MALE 
150 
B. FEMALE 
—> , 1 — 
NovlDec iJgn JF-eb |Mar[Apr (Maypun [July]Aug|Sep |Qct 
« S7 • 
1St@ sa^slmm «m^iil ^ %hQ Mmt wm less tftm %Ht^ «£ ^ im 
Hi&a® iMWi IN»(ni fpSo^ t^d iiagirasn^ii^^S^ in Pis* 17« As ess tm mmn 
frcQ ^10 mumm,, ths vai4®biQR6 li^ t ^ totftisulsp ms^mmi mm not M 
miSi m in ttiii ovi i^s aHluiE^i In imwm odt ®i^» nilg^t of th& tissues 
^ d tented «ma^ i^ jQed nott isolstiOif® ^ m ^M ofifies* la lih« t«si9e» 
mA^e^mm v&kmo mm hi^iei^ i^x'S^^ OQifecli@»F mA mmn^mw mA lomi^ 
Iki mmSumt tm ^^tm vf^mit hmA, Jilihesti "vtikmm -mm mMk tvm 
to 4mmmew*> ^ ^ipsstio i&31 im Urn mead,tm ms^a^xam «S8 m^0t&9& 
tl48t3 i » <<r&fi«i8 i^aillia ^ t tbees iit i9 Idas i^fiwani^Mt t^a» Use fi^« 
lbs V9m» of fafieliigs i^a twcm e^sm^ %iS to £^« lois^iair vaittos em 
Fig. 19 Seascmal variatlofi la tbe protein content 
of the liver of C* lae^ala* 
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Pl6« 19. I4tosr pe^xsla iral i t^ vi fs @ftasvshUjr JLdw < l f is^ «dU^f> i ^ i s l ^ 
ff^ea Mm^ m^xAa mA Urn Mgbeat "^^hmet imm t»ei»«M>d ftui^^ 4iia» toA 
mam msi& ia& tmm3iB& %hm, l a m&ima* OlliovidsWf €h»i prdtoiii txye&ns l a 
i sd i^a^ tb i ^ t i ^ i»>@!l€iia QwNrait^  i^titoidi jpoi^ V«3»K9S Sa i ^ lis I K ^ Hie 
tiemies Imte t l » ramoii® p K ^ I » IStll. ilisa^pisr ib AagitttI iliwNNsa tiie Mf»r 
|)««^l» use Mm l a U^tABiP t l t ^ In Um aosctlo* 
in IJtie prateSA eontent of the gomds of 
C. aarlgala. 
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20.0 
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• • ^ w 
TiSsit 2^ «is4»ii3 MeytJ^ pKieaia v&km& ^ wemdm* HMMMI HaM "twm 
<i9@rle8 than &i llie tei^s* Jkhi ifalsMss cf goaeitial pra^ MiiiEi 
zQ^nnled a dis^i8«rt f a n * l}ie .aMliiaafeloa «)€ $«^ 3^ <i&a l a t t ^ te^Mie 
y^oH@v tnaa Ii3i tiio 
IHm is^eie <oi p r a ^ l i i lyes t ^ gmB$& w» Mje&ts^ m3us^m6i %^ ^m 
1lb@ iaral@lti ffiTalas ia al l . tii9 tliipsfi MAsasai 6iyyie3fi« *^9@if end 
If« mmkm Uim sm mm ^ jmmmi tissoBa 
Bm^iXy v&Jimm of mk im ^m mmtiie kuiNi tmm nbonct l a f i l ^ JH 
aaiS {sj^tea i a f%<. 21* 2t «»ia bs mmt frais ^le l%is* thi l i timm mm 
U.%%%a iH^iSMMmm l a tli# esit «oal«afe« ^tii atAt vnSxits w m g«3j^iniJir 
Fig. 21 Seascmal valuation m. the ash c<xitent of 
th@ laascle of ,C. isrigala. 
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vm^nm9 m^mm K^siill^i f^ I^ VMPtlti; m^ imnUjsg I t i^ ts of this fiitii 
stages apposr dufiliQ^ & ^9i^a3M psn^M « I B I ^ I X ^ i ^ 9 j^ rom SORN^Nn^  
^mM m^%U,mk titfmtgh^t tlui fi»«r dNaf&sti t ^ pMiMisft 9t^ also 
tmBim 
Om taut M^^#ii <1956| hssm i^ @m tb^t ^ . aafJtff«3A i9 • ti»fl>if»ittui 
aqiigbif» |toi%% satitt se@S« efee. H^^ eiil^  ^ @ ^nysimtl ir«7iet&Q» ia INiiag 
l^ ss tiai Koitya Cf$^) hm9 i^mm t h ^ ^ l Iisi^ &i»»i«it8 ilib^a i^eiaAim 
Fig. 2^ Seasonal -vaxi^Xoaa in the a^ coatent of the 
gonais of 0. eafigjala. 
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Esi»yiG« Woo ieiaiSi^ is %mm dttrlsg w&s^i^m m& mmmtt ^tam 
€^ %fSl3iite«t %o m& in^mm feoitog i b ^ l i l t f 1^ %li^  £iidi» 4 f a l l ijs ^s i 
fa t ei»3(li6ni& of tmeolo <liti<li^ iiSnler Mii^ t^issUJsa?^ bo Aim %o n faJUL i«i 
t to r®^ of im&im* 
& <ms^S^eiu$m of Us© mm(sml «irc^ ef f ^ la tim ISE^«I« i^th ^ 9 
l.aox«d@o to f8&# %h# toi^es% v«2yi<i« l ^ lm elmii'weai dufstos ^ o {lexdaiS of 
l « i ^ vlpm^m Uwixi - Jol^r), A m i? i^ae^ f&l3. to ^»s ttuidb f8i> 
ini«e^M to jNea@ti o(^ to<iMcMi ^ t ^ %iiii jporlodi ^ tm^mm apf iol i^ «8i 
Hi^ P»i^ NiS»i> h($ ^im to ^to laiJJiJMifelQii fsi m»93m f«!> I«I»I<IR»I» fop 
tssi«^@l«tog <^ E^ i^«issi aeii^boliUei* 4 ¥^^ii4 toovosaM of f ^ t»»»r«»t to 
mm&im dttrtog 5e{i^siber iaia«i^i%o(ll^ m^^^t^s a <|sl£^ vooomirsr of f i i& 
aasKAmtS (f9$$) %iiUb otaij^b^ t ^ fei» ooa^al> to tlio laisfds «t 
•* 5 5 <* 
11 eloasljr mlsAmA t^fs!ijm» t^tm^Oxa^ pft\s^ m^^ m gye^ai %>&$Mim ^ ^ 
biidMim W 'Oi f il& III lit® n ^ < ^ ffeii^ yQ© fi«(laxiMQ» mA » viiilil f &11 
dmiifig spannliii hm also IMMK ]sMi«l In mm^ *M»w fiolHKi (4fitoi^»r)t« t$t?f 
^ B ^ ifQwlGiita ;&€m «i^ imi8^ ^st^ m» Im^wsamm Also SafluMiots 
y^h» masStm i<^ ^^^^iim of asartaa tij^m iWsumff «il S^i^rtt f9f2| ^QlmiAcnt* 
# t i ^ ia iiaiJyaljr a |K»dL fiali* lis J . iMgdtoala> U&mmt$ mbl^ Hm « 
^v^ limk Mo t(i^of«iiaz« i s g4Haei«^ U^ «!> i%9 OMXIBHS mA ^omti^ itk^eiag 
Um i&iil«s> fmaHekm ttjiea %li@ t«:qpwNi^ m» SA low smy tm Avm %^» tl»9 Hm 
eal f i t t in tm[pif«i!^ »s>@* Macesi wijr 2iytt3« i s k^nm i^aat ttw £tid%g 
x f^imia cf «liis ih^t t% U AmSa^^^ ilbvlhsf «bft v i ^ IBII f e l l ia 
«343B0 i^|li«l8 ^10 tm ixf tide i»@' Siili«<s«^I|r inposasft ^ui fMilag 
ia^fi^si%$' ilii«di taagr I'D %imi 3Uiai %o a asMOOiSJ 'Viriayym ilUt fiS^. 
Hie yis© ofii foil to ^m Mm» t^ sXm mmm %e \m feJjilttd to 
i^ lB tmMm tliytte odT tlst® fiife (oos^ psm wamtlkf fa& K&t^  live? f s t ) . 
liatox* l^^ csa noii spaii^iig oesr i^ ieQ toftomas t ^ li««p fal» c^ ^^ sto. 
•• f% *• 
&omA tsiiMii®* 4 oQii^iO^ l^^s ef flife i» tlie Uionp darii® 4)«2^  «ixl 
^^ agmm also tn^iestes liiafr tiie iiA mmwim ^ Wmr mm nUMmA bj^ 
Hie f$Mi (Ittelns ipniiMiiis to »««& ^Ni entf^ &mm0im of ^ i bwa^ * 
of |»«ls yi | i»»89 «»l d f t i f l i ^ f a l l i » ^ a f a t ir&lttes 4itfifl@ J^gnoi 
A PM^ in tliw wm^im f fi^ c»r J» w^93^ la i^ l r «ii^  i t9 mA^^m 
^mtfftii to Hid f «^ tigfTQid taf g. cBiiefettla^ Hmm ^ 9 ^ailftii f ^  yi^ sali&i 
fel#i fx«ti ^ a i t0 acqpitiK^MHf Qii«fttti^ Mri«lDg a i«l«ll.ii»2jr l a n ^ r Isptadiag 
i l i i ^ lasts i ^ n i^BEiB to 
ii« mmmm mmm m vaaxois ttrnxm m m^mm to rs^ust 
"Sm m&M^m I& &II t ^ titsmis hm \mim foosS t e osi^ps^i^ 
iteveirasljr «itb tl3^ f i i c^ pta<e« fhs i^nmem msA ^mmtimm 9i tBtsiaimm 
t a "vatiQus td»sm& fa l l In m&imAmm vltb lbs «H»n«i«|K»AI^  ^tiniast 
wA Immmmm oi fat« £a smmT&k^ i t has basa ntci^ oMl tb«t iMm wi^^msim 
•• 9S «• 
i » i lx»i$*<a»iHiaQii aoEitiis tm ^ <S^ ^ & tajlgii r i i « ^ iMi^ l i ^ . A f a l l 
i n aottiiSA pra%Bia dmifie^ m&alimt m& ajwuadag wsxyts isi^ I M i^li«^]biil«d 
m. % m 
la ^i i^« & ^bmp f &tl. In praWlA 
1 ^ f9^&» of Mvsr petsielii $kim mmm wem cil^ aipil^  fi24!^^ to 
i&Ht ft ix« i^y iKmwili^QQ ' ^ |ps^»la lit Ilt9 ai'Mr* fb» ISmtw mid3aMkm& 
emim& \s^ e^mtsAm «^^^ <a* ^i^ ^oi&m »@tM lis mm^ mm prIilMli $A ^hm 
t(l.%^ tb® ^ ^ <^ s«ila3?ii&l«»i «Ba d«|^%|jaft ^ gfKwIs. ^Uht filiiitNi «€ 
@«SiaaSlel pstj^jUa f«i&sf<l«l fi^@ ia»oiife fkMmf %# IlilmMayir^ ' «(siadyi» t i l ^ 
ef a!j^ma3m& Isi j^igui4 'liii^ owyjii i i In mSimi<m^ mae^n* 
mm tm msm m^ ^ ^sm mmAma Utoii Ixt tiMi ^••Iwi' 
9r iw&Bi Mmr %mme&a §(msA 
nMMstd W ^ t ^{ i^^  tm wmUm ^® 
ki^ tli« ^|d«%ie@ of £a^dl«ia la 
• f? -
Hi «!.« <t9S4) ^fi»9 oiB^^ m f^e la !:• | ; ; ^g^^( i ^ t ^ 
w, im m^ %WM ^mmiB m faiois USSSES X« i^ y£K<^ to 
%i«» w t »$ tllstinol ti»^l«l4«» INrltiiMa tlM iron Cin) 
- f 8 «• 
aat %lio fl^iher la ^»dlMi In gonads %li« v«rli^(isui la t ^ f«& 
(3f^« Qf ffs^ ^Kto ntfe mm w Imtt l^tMmX la aH. 
tlio t^fi!» tiasMK^* l^ aljBtm ir«3a»a utio asl#d| (iiupl«g I^M nix^r nt»i^s 
anA wiiiiiiiam Ratios mmwav* 1h$ i^asgoo ia pre>6ala mm aam 49tixmA l a 
f&Ti,tMm» in mm mk tm^t^ «i vm^uam Msams mm «f a 
«lS«^ y(is ef f^4 nal^afi mA ivo&iia la aH t ^ 
^liim«ii af %li^  Hall fl^MKaaii i e IM» tovvtaadi pMi!%3^  1^ imtiim wd fttfU^r 
Dgr ^et ^ f^ ^ i£iia»g&l^a lEai iiiipSafcl^ ^ $m^t^* M^ moA low valiaa* 
af f 1^ iai ppole^ &s^«$Sm ^^ tiie D ^ aad lair »ii!Mi <^ fni^Sag* 
^dn^agMssial la M ^r t ^ i m isii i»e<!B|>nnlatf 1^ fssam mA mem 4toi?(»fl%iaa 
of tt^ moA p^^lwla mmmm to %i^b m^€k$ wA igeaadlA* l^i^ itiA w^bmm 
la M'WNft baminir* pmmA9A ma^mm valtte« f^ sr ^ « gooads* ISMNi laliiMtos 
S^Na )poi» l^ti4M% t^ le^iCUaiUfia €»l i^» 2l!«i» tali mmwmn tanamta gamla. 
c H ^ F f s s vn 
s^ AscsM, mmsm m WB iMommm^ Qtmws^iim m mmi% mmmud. (gasis) 
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liit»x««ifiki<si#iip betMeoa bi^ Ki^ ffin^ oal (^is^es fiad 
vavioua icaom f«s6fi m the bit^ Uais? <s(t M* {woaghaJjt 
I , Fife «yQ3«9 l a iraricus t l ^mes l a s>dl«l4aa t o 
I I . loS^tUfQ ej9l80 i n iriKriais tiasites l a fela^ioa 
to l'«acliag w& spamiag 
I I I . Pittteiia ofQl08 l a veriaas tissues i a mlatitMi t o 
XV. Mtk mA ir%i ooatealis la varloyia tissues ia vttli^iQa 
to tw^S^Bsg anl spaml^ 
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Fig. 2k Seascaial vaxi-^lona in the fat asA molstare ecaiteltts 
of the SDuscle of E. sean^ala. •——, Fafcj o , 
Hoist»tre. 
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f i g . 21^}, I t t»^iili»d ma^^aem •w^dmn isxeim Oe^e^r tfcmpvw 1^ 
^ sieacSan fnib tue Iji Ap?li ttxt vS^is&mm in iie^ « tiit «t»mHi for ^w 
XT %m9 i^isAtm* F«i imteis wrei low i^isriqg SdiVMiw^ «a$ 
1^rMf%»i*i isfettrt 11^ • gtidiMX f i i « . Hi|^«(» • • laM «•«• 
Fig. 25 Sec^cKial vsailatlons in tha fat anl atoistoxe 
ctmtents of the l iver of j ! . aeen^ala. o.. 
Fat} o——„ Hoistuz^. 
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mi^m 111 ^hmm wA %lm I&ma^ to ^aly i^ *^ %m^9 mA In iam^ f^ i* %^ 
^bsyj«> «ii»»iffa,%ii^ vm> miSm d^^pii^ t ^ mi^ l^ is leti ti^n ^m»pimmA 9&^ 
0i mxm e^^r 0m»l§f f t i « l o i ^fseifto of ««i«»ayili«9 CffM P«it !§ Gbi^ i r H I ) * 
la Mvtf> | » ^ f«& imlues pf«o«di9 l^o p*«ac «li!ti^asd for ^w gmala* 
A grsihtfll. »%0fi^ «if ^ ^ •o^eaJJ^ 9i9««riiI f £ i ia %b« beefy oi M. » 
difr30t4^ duj^Oi iHm msBmw maet&m* tktj^mi^oa dt m iflipoMi Xi^vr ««« «i»e 
mmm&L ^meijBS^i<sm in mSa^m mm tt^t^m^ ixsmwml^ « 1 ^ tint 
fai. 
Fig. 26 deasoaal vai«ia.ti<3ii8 in the fat and moisture 
contents of the gonads of K. secaai^utla. 
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BoaHil^ vaJtoea «sf tim m&Ji^m® In %^@ liver im^ g i v ^ id tfl3»Xe 28 
m& i»le^ i^di in !%• ;^. ^10 mine® i9x«@ @@}@rsl3jr 3U»II»F %hm I^QS« OI* 
%&m "^mm |^ l«&l«i lis ^ * 26. I t 9@a ^  oswti f]p« 1 ^ f i ^ i * l^aal ^ » 
ia^il»ii« i£9nl@« ii8f9 fairly mH ma^mA irs @«nid9 «B6 tlioifid « ytoiproeMkl. 
9»i@&i<iiii^ idU^ 4^0 fs& 4f<83iia« l i t ir«^ yt«i« wm faljrlsr High ilufing 
e£)»llui* %lm Immi^ l»i^ @ in ^ «gdi ^me. A lu^fiii latawsse la ^^m 
a^istPiisv %i(i8 igitin adfeioeNl id <ltt^ asia tiN» viUbes inesaiaiii M@}) in «tV 
fiNKpsi^ is«i^^» Hi® viidyafeioas in tits tts%#9 m& enrfluries ymv* wsm m 
2(889 idi^icMiI \taik Sm ^^ im^ IskaS^ tJie eftiljet in tesl«8 irii^  3«ta 4«£iriidi. 
Pig. Zi Seaa(»ml varlefbi<m in the isrotein consent of 
the Buscle of M. aeenghala. 
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tkieem» l a Hi* fuia«^ pto^im h«m }mm S I^NHS l a tidily* 90 
la f ig * 27« I t em %s wtm tf^ t t i * flstts» fiitiilt 
l^^ugli tine ina^M l^oa® la ^& mm^im proivlba iit9» ao^ nmmssmm^t I b i ^ 
fi^HoMi^ & w i l l ms^mA mmxmeX «?«l<i« itetf^mPliS' 3lyoif fi^xmm mm f«e«pi«d 
i^olytied l a ^a^, f i i i« nts jti^ll<^«d W i^  sntltuil. f i ^ la 
9mUmt imM wimMi. Ifei^ t ^ %«& eyelM mt* »»»> ar 2ai« 
id^ii ti:» law Vi^tots af ifet% ^ ^ ivioi 
l a 'Ite %m flpi<3la»» £» aaiawfci^ a» «i(l C» fari^tala ^ wM r^Hwdi •«p2lai'# 
l ^ i a wiMi a ff*i#t f a l l jy» pr«!%«la oal^ ^ i r lag 4aau«i7 t i i^ l a ||* 
^im pre)t«la 'ViteMi fwitlawd ^m^malist lair i^oRn^atil H M i4at«r 
Fig. 28 Seasonal variation in tiie protein content of 
t^e l iver of H. geenghala. 
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^mseaa^ Iwt syafittaUi^ jr ianpiMwd l^ raa fH r^aasr^ r ois«MSt« xnMliini i^ xxifc 
^19 naxima in i l f f i l . 1h« v«3ii«8 fwaaSiMd ffetoSy i m t l l S^(«ai3«7« 
Jk <«sm»f48m ^ ^M jpit*«lii «9«3«» In H w r and aosdyt tfOuXdl 
i»iic«il4i thid la bofiiti fans tisstMia %b9 vtloet rtmlnwii ttl|0 ^ax^ mmmut 
and eiodsooii aoelbs (.SprdUI. •» aisii6< t^e«')« ISixtttis valniis mm rtfcalaidi 
«srUo9 la tli« jkkmr mA eeaUmiedi %« fwtMla hlg^ for «ni9WP«l laan^* 
al%<Nn«(Kt8. la %iie iaii««^» on 4}i9 eoatyAfsr* t i t* ir«2tt«« f « U |j«Mdi«t«lgr 
altor s«««iili@ piilc la ^Nmt* 
aae^V t«ii«li&X i^ r^Uiii V63ma hmm h^m givta la T^l« 32 Ml 
^om «• tololKtsnmi Iti i^« 29. 
4bi fiQ* 29 mCiJL &Bdi«il«i tti« visriatMlms la ppo%*la i i t i i i ii»ill 
anflaod b9Ui la tttgtes MKI maaeimat IBM tealNMi wxiftgtlail fUlaifelwS^ 
tmm j^roUtla t^ ^aa tli9 orcwl*®* flui valooa HKW Ion ^nra* IfiMW^wr to 
aaaui»7 ^ d t i l ^ ^sim ^W» «^ 2>» <a9d N^ilisr« A f ^ e ^ f a l l ww iveaiQad 
twcm l^igai^ iiiil<ti s«ft<JbHid i t s ffilwltatta l a Cl«66N»p« H M f a l l wm nog* 
x^liM la tlia 0 f « ^ s Ifaaa l a tiia taalaa* 
flia f i M ffiid f a U £at gonad prolala aad s«»ad ttA nata alllGa* 
13ia ayaSaa oif loeiofeala la goaads aad anaaSia wtm timafii »lfili1t>f 
but la tlwi Uiwr a isslfanalr h l | ^ Dtetala «aa aalaNlaiid iGif a laafay 
pavsad* 
Fig. 29 Histograms ^otnijig the seasonal variations in 
tiie protein content of the gonads of H. seenghala* 
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ii»aL3, oaylfiid (sa« fitol« I l« f ig* JO)* H M mmi» «•» (^S^ w t.O to t«7!^ « 
mA Mg^ ^siimu In n^geoA* Bfl^ wnewt ^tomd « » « or l«9a olaSJUtr < 9 « I I M . 
(It) LXI® 
( « • • ttSBUlm 34i fl0» SD* l^ tmm nsvo two poftoia e^ cJiAomfttli^ t raiBftaaiii 
f^yt «^ rt^ «Bffff inii2iao#* Bl |^ VAlaos iitftt Otsittlaid fxva Jttgovtt to fjTiwtiitjif 
aal SvBm Beae^ to ^^vii. «ad tmi f O I O M l^ pcn Doos^Mir to tlttUftrgr «ai 
i^ir <^ #ttlr. tbit i^fiil«8 l a ^ o tif» wmum «•«• «3ae«it MiOtHoftl* 
M t <^ !KE6(K»t 001134 Ools^  Iw Ofti^iSMd i l l OfOlitS «A tllOM Of* 
gjkvoQ In f a l ^ 3$ aatS l^« 32* Hio Mb iralueo olioiiid oanoMoi^ riaJo ^Mi^air 
tioiMi gwoa asB^ to &QII^« MIgboot VOIGHIO « • » xoooiiteil fy*aBi i h i ^ to 
Stpttalioi* «Qdt lotfift In Mesf, 
^» ovaxdm oonlilaid blglioi^ o ^ ToSoto Hun tbo Uvor or ^t» 
aooolxi* 
tSiQi 
Hli^ Srctt oQcili^ «•» rtoooOid In tbo laao^a* of H, fwitiife^U bub 
Fig* 30 Seasonal variation in the ash content of the 
ffliscl© of M, sreenghaXa. 
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m Mtlmeiieii* of ivon ntv* mtd» ia ^i* «<nai»« 
xiissssii.«?xc^sti? mmmsn BiommiQAL mmsm m^ VASIOJS mm FACTS 
Hba I>l.<»l4i^  (»f ,g. ii^ x^ afl^ aX^ hats iwotntljr luMe veHplcia m t ibi dirtt«il 
^ Bhaftt (t%S) liiote «tiitf fln&Ssigt <» tiM bnwl&fig iya& fttdiog ot «^i» 
flail axv fit fi^yUMii 
sasB&XfH 
1^ MTOiSiiftlft I>»MKI« dtu l^ag Hair «ad #Q»»* HUI oo«ttxv»ii«t of vtalooa 
ff«a {ter<ti to ]^iM» «al tlio sfwrit i t i t t o l a iSi^ « Slw pntntnt n U i w also 
0QRf3«aiA t^iMi wtemtgrnam of thoao ail^ifity sibast* in ma^Liam omsfclM* 
|{9tt«tl9r fx'on s^ ndli to noit^* J^ltmaUm iMl&m d<e<as« fron iht]^ to WamuiMn 
ilil«h i s folJUMii Ijjr « low food j ^ t i ^ dGoing mxmmr, timdm tbo tatotvoi^ 
Fig. 31 Seasonal variation in the a£^ content of the 
l iver of M. eeengfaala. 
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<i««ii9«i dttrti^ StjpitmMw and dstolMtr. fMditig »)U»i0 doin liM^ yM» adveac** 
mm $i3Xi^ rijpt Ixit X^ ONHI ugaiii «fl«r 1 ^ tiNHMalag i» oMiik 
•A \ 
', \ \ 
\ 
immismm 
ttei fisft aai ifcOl of fat So 4if£ifi«it tlitai^a 8»r )M> «»»nt«Ic^«i 
idth liidi«g md eptm^km <^ ro3A <sr tsm fish «a> foSloioi 
lisb«3igiTe ^Mdlos diaf^ itptosiMr «nl Ooii^ eaMr eoviMpaols with 
tjtw iiidbtt of f<i«(lli@ diafli% vdntttr audi mmmv, 
St» CCTGCUI of ffiflitetf^icn GoA <I«ia«tlaa of icnais as <i»«<»rlbed ^ 
£ltcftt (t96$) has no 4UII,im^ mljeS^<mto%p «ltji ti)9 f«fc «gM« of aua^A. 
1li« stKa» iactaat* tl»i cdvaaoisaKiit la osloyitir litfluwmotd tha f«t cgrcilaf 
but flttiiifsaj^ Icnr BHWI^ fi^ ^^ aliMis MMI til^niwad ilwfi feho goeadd utm 
fl|»* 1ib« fat viJases dciatlisuod to ywsa&a low la tlw iq^«iiNl f i i^ and 
livm Vm aptm^im «M 09«f l ^ i « ww so jbnMN5i«$« npSUugsaimt itf f«t la 
tbB atsQa«. A dliitliMtt iimMfsmK^lm dtipiUitiim In t ^ ousel* fs^ ma 
«fe@sri«d In ^ jpfifafij^ atla. As fcsdtng «il sidEiuNK&ian cg^ ^^ ias in this flali 
ax* i»l4nraoaa»€^d» ^»s zisa aed f&XX la t^a wuiola fat apfiaar to laa 
Fig. 32 Seasonal variation in l^e ash content of 
the ovary of H. aeen^ala. 
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A miMmk Mail iits^iig iyt« f i na l fisntam9 9i safeoritim iadlQafctts 
A o3«ajr i<»Xa i^<m i^jp bt tnts i mastic ttSit mA su^ fexuMbioii todi «» bas IMMH 
i n tii» f i $ i^ ndMiat of (lie sutola t i t f t laslgpr^flQaa^ la « elMMlgr ftlJCMi 
9m<A»%B tJawwtiws CltiKfac^ i} j|gs duving di f f t rsat iMnsanui of t)i» :ft«p. 
F«t Qjnolt la tt%i limnf A1«O aMa« to !» xtlelMNi «it l i iyw fMding 
«a(y.iri:t7 of th« f i ^ * HIgb ira3iii«8 la HA* M.v«» f i i fyes thtJly to lu^Eosi 
Mi«« pfclMd)! '^ tb9 reiRtlfe of imf|r M i i v * fiodlag d u r l ^ thio pttfixd. f te 
dooULno la tiso fat coaifc«rit> i^ bsoyvttd d^eifl»i; mma^mw meA 4makmrr mumA 
meM^mlsf dun to 2o»o fiitdliie« Ustw f s i ^r«l4i f90a Fiil»*uii«ar ooMOidt 
ospiars to be »oi« tSioml^ mV^mA to t i n 8t«t« of rngSenxwiX^w* Bapid 
l^ K^Poaso la lytM l ivar fi^^ fvoa l^ilmiaxr ^aaiftids ooiaotdf idtjb ^ i t 
xifXKiias of goB«d»* IBio I i i4 i^ i^ Teluo la l | a ^ oorftspgndo «dth tbo 
pofiod i|i«a tti» KQools «ii« ]godomtaiOTfely yisMi oad ^«i fiaiMO utio toady 
to i^oin* 1&i« toddoB dt«i@p la 1 ^ SJmir f«t prob^ly mggtato 
^«l^ titoft ia ao tx«i»fOi«aoB of l i m r fat toaaida tho i&i«tajo|4i« goaada* 
Iho iiiavp fa31 of l.l?nip fol^ ^aaaAm «mm^ la j||« aoMWiiala Is paxliaj^ 
•» f 5^ * 
fliH» <$fo2« of Bm^UH ttA mmm to Im «&tlnil^ f«JUiA#d to iuiluy»> 
with a i^ipld tmHaing np «f gOB«li«i fat# 1!»i»« ^it l<n«st f«t Vft3««» 
ofiotimid ils«si «to goeuMts mfit ipwot aact tto b l^ast iriliea tteijp mm 
21. ummm aoms 211 Yiuaoid nssti&s 2s miMim to 
im Has alfvaljr b(9«ti psAxitmA oat aarl&ar tlia a^Lstoia esp^mi ia 
wmii.am t^ toffisss ntfft w2« l^«(l lnvarsalar idtfe tita fat earolaa* 
wad foleli ia apm^ iit^a» 
&mmifnmm aol 8ait«rajaa (l96t) htm m^stUA thiA ia Hw trnMH^ 
of ! • jgg i t la the* protein \iil«b «>ri<ilata« iavtJKWilijr a&tls tha aodatttsa. 
m> mtii xalati««i8hl|> batwNQ OK a^taxa mA prottain mia notadin ^* —anufhila. 
ill tba Mirojf a^a aolalttie oaofeaixb fa l l aa tlM gooada ed^aooil 
towaida oateifitjr fl^ iaofaoMKl ^afpiy tlMm tita liatoaa mm ajMsEt. 
fittisUttp flgnoPUi mui naladi in l^ »» &ma&9m Sot i s gonais t to maSsls&m va3ata 
aa«aad to baar on imatiNi lali^ioafifelp idth ttw pralaia* Sigbaat iralxtta 
af prstaijs dard^ tdliiNMsa (Ainll. • ^laiit) ttaia aoiaolda idth tiia 2oi«at 
fli^«ta«<i voSasa. A giaatar fa l l la nolol^aa of ofmrlta dstfing wimmm 
mf$ ttiMafof«» ba duo to a talatl^valy higlttr dapoiititti at proHaia 
fttatx'vas in tiMsa* 
m t t O -
xxz* fwmm ^mm m VAaioas nmmB Vfi msMtm TO wsamm 
fiftdlng mA apm^Um M m t« §it9^ tim previa ofol* of f t i ^ 
I«t B t t * ^ low praHAla vaiGHM 4i»dy9g Vb» iiliit«r iMn^ blui war tw 
nf prtift«lfi f«p t i i i x ^ i«^iis«iaiiit8« 1 ^ ma«3« t«b tweiltitil liS^li duvilag 
ulalwr Wbioli i^lgniaytsi ^ « l %Mm now 89 ctUJJUM i^oa nf fii% fov attilwSio 
pNNMitMS* la tH&mv 9m9amm ^w parot«lift «grdi« in mm^m <4OM soft iwni 
t d tie Saldawiaid eac^ 1 ^ fMdis^ «3«MI as a«i« f*8to c^ fktit&iig 4 i i f ^ 
swamMP ani fal|^ ««to of iSMdiai dinidLng pd«1Haai9a«m aneilbt I^OMMI IKI 
ia &I9I9 i t io^ i^ wSLttl^ tl 1M» l^»» eia^to«tl^ eii of g«aad«« <& gy«l«ii^ l i M l a 
to «l^ aft ani a gradual fsJl l a tlia i^potala d^flag tha soaaooa aal $oat» 
mmaocn smxlha ooiaoldaa i4 .^ l^ io po9%«apaiiBlfig ^^gaa* R* jgs baa ^a«a 
ftapiwlMid %o abow « mifgr narrow aaaaonal. vaviaciil^ m inifea aaaol« py(Aala» 
1 ^ vi^liiMi fiOita ttAxlf ^>^ tiimaiigbaiit ^ a |«ar (9^ra«alvaa«!i aad 
Sit«r«|aii« tS^f) «tii«i} l« ualilai ^ jNnwiBtoiaa* 
Iha diei^a &ei tiw 3i«ar lara^ala aa«t tmf 2»aa ««lid&ad to £aattlag» 
liia <NioMiii l a tHe ipapoliala iralttaa mmedmA docdog idjiNv» a«gr to acna 
• 111 -
«cb«EA» b9 4t]w to d9«mam l » itASjog, this AMxsAxm^tm of proHoiit 
:ki Wmw etef also taisinlSUtf tho tttiUofifeim of Xlvor para^in tuopiiig ulnlor* 
Sio Wmp svoteia ligrolii 80iB» a»fo dimt»lsr mla^imik to tho oaroltt of 
' I , 
Mus ao poit^apiMiiliis diqpl«tlUta <^ i»ra%9ibi «• i»9ti(a«di Ss tho ttbdUi* 
t O ^ 34if»r prai^ aSit 30i9l fvon Magr to SBS^«sa»r augStit* th«fe ^w M w r 
ffii^ bo ]3@@Ui^  t l» ^ i^oliana^aa. ultfesGoi mq0>xmm%a of tbe f t i i i ^ m a g 
tiMi irdUw «ndi fa31 la goiMetlAl |»ot«^ «r» dizoirt^ f»l i l«d to Urn 
cgmld of iasluf*ati<»i and dofO^tiim of gooids. A gvo^lor amsaau j^Mon 
of ppotoln ivaorvos wm soaoidatad nitsfo su^mraiioa aaA idptaosa. A 
giwbuiX f a l l jf^ ran i€kst ^  Oet^ obai^  <N3laqautt» «d:y) '^m poat-^pMolas •^•{oa* 
A ot8q»«&aaa of tba pr«itol^ I^S^^UNI of geeiatla i&tli thcMM of aaa<^ 
aal Mirer liboiiidt no lyaftioatiof} of mst anliiliaatioti of ivoteSn ipaaorvaa 
fSfOQt iKtao!l« or H w r toiia»lG &me& ^KtiMim* 
Ti. imsm mm oamma m vmim$ tmsma xs musim to 
JMft i^ MfNn^ t»ft» Meli l a %im mmtSlm aod Mfor duf^ Uag August »A 
SpptKsber «biab ooteeld^a «itt) ^ a jpMlod «bati fiidiao mm mosmgim 
f r « iHHRiii^* Ill#t aaH vaibuiB In imaetla aol 2 iwr dorSxe tlM poatHMowMii 
- 112 -
iK«ri!l)» ma^ a2i»» bs ^sm t o Inft^ iMi f•tftliig <lttfliig thva* Mne^ cui iliidi in 
la yio ov8«iea tisaoe itoflaig Umtm p»s^ Uids« Hi* IQMM^ « ^ VAlsit 
tim Umr iwm, Aa^ to StptKidMir tsisr ialiftAt* tot^uda • iili^ Jbrw 
WNnifwwita> of tHe ifiidi dtifli^ tlilji ptvifldi. 
smmm 
hii« beoa m&$m %» t&m mM9iia$ Mmy aid gonails of M. wmtSs^mlM ibfgm 
mumm to MMKII* 
ftio fgt carolo of ^ o mml» nas aailwei bf M^^ IMM^ ir«l«io» dazlag 
0aiteiMir mdi lav iralaiHi £r«a itura^ to ihii^»it. I4<v»r f^ Oft&lo ««• 
f idUpljr mix pvomoiioodi «sl ribOMttt two SMU^ *• OBI l^ raii Jloguat to 
Wsrm^stv cad i^ie otiior la lligr* (lc»>iliiii fat ojrol* m» wuktA by fbftiaa 
«^ altof&tflkias 1a^ mA lam iraltuia* 13Bm bii^ioat • a J ^ «ias i^tod Ja J^ aaa 
and ^ a loaaat la ilaSjf «nl ilkagtiat. Hw taaloa haS I)I«|MIIP f I^ aontaiit 
•. t t j •» 
^ 9 «yel«8 9f prol«io io assoS* oed gomda mm msm or Itss l4«ati<Hp>. 
pas^bo^mmm menHshm tiwii ^m tije^m mm oo^Py tpKit* fib dufiallw 
«iAiOQftl. iraxiction iiat ISHSMI^  In 1 ^ ^reo <KRil«a(t of lausoli •ml llv«r« 
iwMiffWiti la fioftito miuKms li«i b9«a afttvlibatocl to a g»tttt«3r food lajbcto 
1^ %im £l8h« th« <g9ro3«t la v«rioiM t i saws Mipo(^U3^ ia Mtrvr aadi gr i l l s 
OMBwl f.o iMi laofQ cklaaftlf felji6«4 i o oM^uraii^ iii «A npmdx^* A diatiiist* 
divtnxlim of f«s»«««a i^ pos ssatoU or :llv)iir tonaxdo gonads I«M ad^ arvlitao^ 
liati & f a l l ia ttm mmmta <hiriog ^ptMiixi; m» prntumelt^ twsttun of 
aa«tit3g turn mmtfff dasuuiSa of tha tim dui^ng to^ iia par&od* 
C H A P T B a VIXX 
SSASOK/O. QiA^BS Xi9 tBE BimimiGiL €€HP03£fZOS CT i^/a«U0OBlA At^ L^OGH) 
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sstwoaBSU&i 
jOBJA n l^iu is prabtitdgr tbt «SBangoMt oieb»fi«h of Xaii«* 
aaoi^ E*^  tha poop e3i«»« of p » ^ ^ «aS i» «o3d ttlhwp cbMpa^. In ve^wUitm 
we3m 1% i * sasNMrlor to §* a^«artbttl» (>»• P«rt Ip (hvs^w 1 ) . Miay 
iO^oiv b«v» fltisilid ths praodbtntltt tolosliesdoft]. eo^iotitioti f^ tm «»o2« 
of ^ l is tU^ (arita OKI Qt&fit t999| t^iemch f9IE>i intavajni aad avwK-
tA^tmm$ I96l)* But tlwf* lias ham no <l«t«y«l «OOQOS^ OO tb» Mtsonal 
vii&4Sti(wia of i to v«rieit« Ibloduia&oal. ^SNuitltiiiaste. IkeiNiUir BtmwB&mmm 
med a)^flv«3«ii <l96t) hami 8lcv(ll«l ^ « in»rli&lotu» In t^ b« firosEinatt Mil 
otnsfvl oga^^M i^oKi «dr the tsttiato «f J« rt&ttt« fh» givtMRit 0ti]d3r g&«tti 
liio B«iuK3iiii <sliaiistto In tti« l9&i»Qli«»l<»il. «eBp»9iti«n «f lyuwi dt£f«niaet 
tlmRHis <ttise2«* Hver «nd gonailG) of tHis f t i ^ * 
"Sio pNiascrb ttadiy «•• tSUio emlsdl aat ihpen mms^bmr, f963 to 
iSsttiJbai'* f^l4« the i^m of pwanatatim of d«6a i« the scdMi «§ In tlw 
«bh@r fl^stos desoribod oi^Uar* Fop tstitadUiuNi <tf iraricus «^4ai^lQiui 
Fig. 33 Seasonal varlatiomi in the fat ani molstare 
contents of ths suscls of W* at tu . • •> 
Fat} o——, Koistuxe. 
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- 115 *• 
£• mmsm m F ^ OF mwmsm nsmsa 
(ft) mscia 
SfMi sNiTQwiti^  of f«l la tiui sasc^ of J* <fcta irtw foiml t<» \m 
lilghittat ioi oc»g»«»iei to Vim t!tim9 fle&ds a«»<»4Jbttil •«rll»r. tfaotiilr '^^ 
vaSoofl) i^dvtd • liOom rm&i et fla^liu^ioa* fit* tmm iraltt** AM iimui la 
fift^t J7 and pni«Kat«d bi the f^n of tasKifti <9<^ in f^, 13* Sb o«i IMI 
om^ ffODi tlMi flgofttf tito f«ft pcvmrt^ IMQ p»«tk» of MaiiMilaUitnty ««• doflag 
tlQ««8i)»er to F«l»Ki«i7 {md 1 ^ d ^ r iSmitim ^*»xm moA <la3jr* flw iloiitvt fat 
VftSoos imN} v««isdi<t <tui^ Uig Safcb eai ^rtJl i a aa2«8 isiA <titi4ag H«r^ to 
Hi|r &a ieKB»l«a« fte Vftviatla^ &a liMi tuo tcsvs «•!« i^ra «r 1«M 
ft^ fat tiyteih» te tisa »aao2« «if ir« atta liie« HttJUi mumio^jae^ 
t d ^ that of g. yna^itlft, 
3i««aiyaitii ^ l Sstamjaii (t%t) hm» mkmS. tbat tHa vi^ii^ixm in 
th« euooM of W* gtta ii^ »i iaai^ilf ioant Ixit in tim i^ pwNiat iawtatlgntioii * 
€^i»m ogrolo la ttoa fi^ •eoiBGa3k@ti<^  «iidi 4«|^l«tim ma obaaifwi* 
(b) uam. 
Wt9r wss neoro lioh la f itt thaa liia auot^ saA tiw oei^aaaX 
tbeagts ia tlio IXve^ fat tinpt t»»va pfoaotiaaad (aata fi&>2« 38« Ms* 3h)* 
Fig. 34 Seasonal vari.ations in the fat and ffloistars 
contents of tim l iver of ^, itttu. • » 
Fat J o - — , Moisture. 
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lii bol& mem» ^im teh meAm^ ma h%}««fe doslni Sgnaimr «nd Stoisia»r* 
A thmp ittM, wm QO^oid In ^mmme^ but tsm vtihm& igalti IOM in fm t^uiaqr 
imdl x«»a£ili»Kl albocdy iial4X Sigr* A f^U. again tKKsiunradl i s JUIMI i^ildi mmdtmi 
Ita attnlMiiB in SoXsr* *ti» itXk In t^tan ^» »»« »i|4i6 in nalAv* 
flnUtoi ths dtimw mSb»iii^, ^. i»«M!ialft> the Btt3i«» of J . «»%» 
em%t&i& « oigaifloaiiiUar ttl^ ^^r f«& c«el«i^ la th«ir Mmnw thm ttw 
fiMssl»9* I41P9IP f«t of J. ife%tt «•• m i ^ i w l # 3««i tbm %li«% of <|* f n a m l * 
but «b«f* mitt voot sitiilttiis 4U§»mamtit \m%mm tii« (»MUK)II«1 0fel«« 
of thttsft tw» «p»oits. Xa titm UMmr 0p«9S«ft tt» ris** mA tai ls In ti» 
Mimr t«A mm aofe dii«rp and a3smxp% yimmta la t!» fficm v^tUMB tiw 
MMMMMil^  sl0BS «e)dl Cell mm mXe^'m'i^ graittaX. 
(«} Qomm 
w»km» hmm Imm gimm In fI^IA 39 mai iXIm^m^bmi gvuphloailly ia fig. $$. 
lilt nmnmt of |*»bl«al«r f«& was lourai dafliig lio««afi»7« fwca 
la t^Ojr* Fvoei Asgaat • » i ^ fal l ««• f»0oxd«d« 
lia f^t» ovayieai the ofiOo «ta )SH»Z« <xr !•»• aSa l^a^ to tHai i^ l^atM 
mtmpt litiat tl» valaasi £i^» ^m»!^mt %o 4^^^ OM net tiao aa aHai^ 
aa la t!m taataa tK&t llroa Mar to i^ Oy tlia taoMaai! I^ aeaaa mom riydbft* 
1 ^ tostoa ooaialaod iralafeiiRilr Hl^ taip fat oootaot ^ « i tha otaiiM* 
Pig. 35 Seasonal varlaitions in the fat and moisture 
contents of the gonads of w. attn. • , 
Fat; o- , Molature. 
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& Mi^ Mi&VQQ ^ gmi i i ia l fat QJFSI* of j« ^ j ^ i«l%fo that of 
B* p«^<>34i «etiM xwmiA that tiio gooals of the ttmmr ipialas ntf* 
pooxvr Sa f « l ttiea thois of tJie in^twip* Ih ^* ,i^ti> tli« 9r«i<l«a ataoHMt 
a r^adttaPL ite» ie faHv fffia SonmsJber to A|»rSl.l»t to 8. ao<i»di«l» tlHi 
ris» «as mm wt^» Cb tl)« «italxi tlio pi t t i in i <^ ir«ifiiftioi» So tkm 
goitatSa <i^  ^ o ttto tpiBolB* was nrnro <»* leas Mi«itlcHiI» 
tbo lov fist ir^ttoa la t ^ ov^dbM of ^ . tAtfak i n eai^ ti«i4La«» to 
tiKMi of the ( ^ ^ r fitbos i9 imemm of i t s hlglt f9Qt«lto ocutcist as liUa 
1:^ 1:^ 910) I«etir7. stel lar ooooSuuiitm Sa 1 ^ f i t • pcottiii wa^xmt mm 
Amm in ||» s s w ^ a U (sot Chaipts^ VXl) sai i t mmm l i i«t tho ovttpias 
of oib-flfldioa to eoi3»f«kl tiows « smiitvip <tspe»£tl«ei of p^t i i i i i tUm t ^ 
f i ^ nraofViso (seo F«»t 2, Qiaisitsr 2X1)« 
xz. mmm i s MosafuiBs or DSPiBBSisf n^om 
WisAg^tnm la iravioas tiesaes idiOMd ai^ elEid soosoaal ^aagss* 
Hioss mm mlaitM &emrmly to tb« obes^s l a ttt* f s t ooaumfe. 
%to aoaltij^ imifcuis of lao&slayo la Dw m«<i3a Urns bosn givta l a 
fabXo 37 «iil pSU t^oil aloi« uliyii ^w f«t «f«3yi to Pig. 33* I t om lis sssa 
fi*on tits fIguiQ Ui&t to bo^i ^ « OIEKSS th« psroeataigss of aolstiix* to 
1 ^ imsola tmsaSmA tilgh tvam mmi^sdv to May utim t } ^ f ^i^ ntXaits mm 
toiisit aaS vlos vntotM 
• t i e -
thm thoi8» of the tmodi^ (mto ltM» j ^ Fla* 3^)« 1)»* }ili£iaHia^  sfflia^iiD 
<e) omma 
maslHia (9941 Tabltt d9« Pis* 3S). 1li« P^O^ to JUi t«8t99 nft* lost piRMioiiiiead 
Hi^ier and ioiiif> v§3mm of ^ « t!»i8ta2« in Itofeli «HC»S utiw iomfMly i«lafc« 
to tli@ f]ueta«U.<m ijo f«l» flli^e^ "feikmii ^ mAnfiiam mm txeUmi i& 
Umm^r and tiie lemi^ ion Joly* 
1 ^ fa l l at nol«taftt la to«l»8 tiH» Jktm^lemv to thO^ «IM ffqn 
^mt^ W to 70^ €afxi in onrwriGs for tlw «»fi»ss)«i«U£e ptviod MW fvoe 
^ ^ to m%» 
in. g&mm m pumsm w mmBssm tismm 
llio v»i«ti(ias in tiio pirotoin ^ J . gfefai mm lorn pronmmooa 
then t ^ fat. 
(a) ^sias 
Fig. 36 Seasonal variation in the protein content of 
the lauscle of W. at tu . 
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SvMolvttim and mitsn^m (l%l) tia<ra ihUo <9ib9«r«id « h ^ tb* 
the iflpoteiUi «Mc^ «^Kt vooalits h l ^ t^Uiro^oai the f9&»>, ttM ^»kmm of 
•ttflior in tlia @a»ele o2 2* W^^I^M * ^ J* "^4*3^ ^wt* M»» boiMnnirf 
&«^  mdt dlffl&KecKM^  l»a%«iMffli tho iPcAoia ya3xii»s of ^blji fi«it «ixl thoao 
^ 1* yN^aj^ ol®* & B* fMM|g#>jB34 tbe jVQtoJn i^Simi ]ti»cH»d«l tbt bi^Mtst 
In ffuno « l f«2JL i ^ a i ^ ' in mhmqim^ taot^w. la J« .i^ tft^  on tht othor 
hmsit ^SM bi0me^ va3sam mm mmSteA oarliwr iMt^ mm {BftlnAaliiid icet 
fhofo «)9x« tvo pestsQ of protolit la tho liiwir («•• f a l ^ 41* fl«*37}* 
file v«liio8 «e]p9 vofsr low ^orlag Woms^brnt msA dteoltoid fUitHftv %%iX 4»aanmr* 
1^i«altor# tlio mUuMis j^ poct Hsir %9 l^ol^ r MIS* x«&«tlvtt3sr Skow. ^a$ihmt 
pmk wm «iBftailii«i <leifito|{ &i|Mi e»ifi ^$il«zaMiy« Hi^ w s foUowMi i^ m 
Fig. 37 Seasonal variation in the protein content of 
the liver of W. attu. 
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vemal l^st Ie«tf t pratioiii T«3J»NEI i n Umw duart^ aeNn»AMis» aaft Moiaabvr 
i»yi»i|>ooi to thii highest v«3«i@« of f«». aiBill«r3ijr» i&aNNUiBg sirat«iii 
f ^ l l«»r S!taMr»ia^ fliesr<^al»i& 2»aa pgiAmlm t i im th« I B U # » «ad ttm ijr^Milii 
(o) oomos 
tidilX marifiid tttaaoofll T«rlatlQii9 i n tsho praioia of gouaAa mr$ 
n^lmA (wo felaltt 42« ITIg. 38)« H^ t««lMis had Itos proioin tfaaa tbo 
ovmsrioo* 
etnwral oUg^tlgr low veObiiui MNNI cftMWived doxlos i4iil«r aeaitii* (SowvcdMr «> 
IMarali)* £s miatm<txmBA t^nllt* tlio iJrotatoi ira2ti«s $axammm& tad iU«Ntit 
va t^oos Htm lAianrttA fKsa ^ms to ^^igost. 
IA tfeko ovMries itlia i^ixoi^ia «SPol» «isa aKM« oXeitrljr dolHaid* lem 
S»!t>l»lii voluiis mm aotiid ivm mrm^o&r to liNPoli# f h ^ mm foOLlowd by 
a i^did Hm iwaa Aprl2. ttiwmedo «3d ttao hig^gt vi^ttoa mm roftcliBd la 
^a2jr* Itomaftor* tiio v&faios dtoroasod pp0gmMi8lv»2jr« Hw rioo i a 
tlm waarim jarotoia f rtaia Jaeuaxsr to j ^ was ftcoa 9$S to S^SS* M oa^ptnMl 
Fig. 3d Histograms aho&dng the seasonal variabicns in 
the protein content of the gonads of W. atta. 
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sv. £@MOiAL oii&iii^ m AM urn mm m mjmmm txdsoss 
i&) ms&m 
fhoot hSM iMta pa«^t«(l ia 1^« 39* A* <HII» 1M aMMn flNai tib* ii0im$ In 
Ikoi^ t i l * wncts 1 ^ ¥^ttt(is <3M Qol 4i f i ( i r mut twm aoulh to aonth 
mimpt i n SeptessUsor ntwit WX7 b ^ ira3b»s «6x» fooottUid* 
1EI» aidi vftfi«ti<3es i a ^ « Mvor wit« aiso Jutss pr^ E»3uta«wt ( M A 
ffibl« 4ib« I^« J^)« BBlativo2jr hlg^ valtiAs :ia bo6h t}i« wncas i i t f* i«eaapi«d 
(«) Q<mm 
fii>l» 45 ioil thorn to 1 ^ * 41- 48 o«Rt be emm iwtm tim f ls ix** ia tc«tM 
tiMsv w&s • f«31 la the «ab ooB i^ent ia iluS^ «li&<ii nts foflLlaiiid liir a y&9» 
la aalMtqiiaBt efflnDia* 
Pig. 39 Seasonal variation in the asdi content of the 
ousele of M. s t tu . 
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132 «• 
"Sa* lah eooton^ of otaxios mtme&v^ i t s mBi$mm in iaS^m Ibis 
was fOUOMMI b7 a vtiigf « c ^ f A U «6i<^ easAisemA t i l l 1 ^ loiMSt iia» 
than tlio ma^Om mA limv* 
wm 
Sw jBttt^ «lf J , gfefai «•« f « t » ^ H«l) ta $mm (id) l)ai It^rn nts 
no i^ll0iifi««^ «ii»m«i VAsi^ioa ia Um %»m eoittttat laf rauiote itt^im 46). 
The f»^«« wpi tmi in 4wAiti^ ooil l%biu«rr* 
tbm livnr una BOM id<ti in iron ^um ttui sovcCbt hoA &» 4«finlt« 
iMfiSimfti mupialiiofi was obMrvid (fili3« lid). Jbran ^mAmA eaaiM nob !>• 
••Uissi^ed In $omKl»» 
Si> lnfoii»&iioa i« flar«liai»2« v^taAixtg tlw wmtonaX (Suaattaa In 
tlitt i^itt of feeding of this fish* Sfssillns ofo^ ^ tbis f i i^ ttas» 
hoammtt bssn ssti^ bUjilfiMl ) ^ <|asln and QngfyiMi <l96f )• Aoeondinf to 
thsss mllicQni ttie nuln i^pnnlag aaebh« <if this Heto §am 4lmii« J t ^ mA 
ifeignst ani tlis etcmlhs ilitn oaxiiiiB apmnins oooiafs ay* <Jii2j «ad luiast* 
liis fiatMS aw xlps J^ ran itaf to IIG^ aal In Aatfoat aK>st fifliuis mm apant* 
1^« iiii^nratian ojr«t2« ^ gonaia citssayvad tqr Urn i»«aant antiior nmaiUfmA 
tfew findings of 4^lflt nod Qagryaa (t96l). 
Fig. W SeaaonaJ. varis^ion in the a^ content of 
the liver of W. stta. 
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0.5 
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1l»x« MNoa U t t I * fi»l«ll,otiahl# iMtwto t ^ iii»«3» f « l «(yt^ 
f»2^&^ to tlw sustarstioo of gosuots* 1 ^ hlgHMt^  f«^ valam mwtxiiMa 
tlttrlfis !io«Bt^r lail S9«^i»9r edbtel4«d idtli t)tt •arSjr fliM*» <tf goottl 
th« Umr f« t itta «fe i t s io«>«t« fh« ^^gftst l tw 4«^ i i i * i n l l » MYWT 
flO^ w» ppol^ aaaljr KIOO to «<}ivitnii<iii of aoam ead a&m Mvtr t« l toiMRl* 
gonad s»lai><e^«Ki mH, siMnailas* fbm diqM«^<»i In ^ « Miwr f«& <tf 
tma3imu wm mam •avJler <^eii 1^ i«b of f ^ aukSUia* fhib soggttia l^ gct 
Qflii«A&«i f«t o^ol^ was mMmUs" eorf«I«l«a i d ^ titii ^ralii of 
4»f<li^ tlm 8{Mm% atii^a* Stm sigittveitixiii of g«»id« wm &96mi9^aaAMA iAV& 
a ggmt^w 4«p«alti(9«i •of f s t ^ «l}« goaadi*. 
Fig. 4t Seaamal variations ia the ash caitent of 
idle gonads of W. attu. 
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!!• umsmm tstmm tm v/mms txBmm m mustim tro mimm 
ImMtiwil^ to th« (^a»ii8 to f«i« %*jr mm tints IxxlldNMiUj v»3LiiMidi to 
3UL«ir 8£il giaa«S9 « » maa^kam ia «p9Dt fliri»tt •»$ XonMit lAita ttui gocmlv 
tu* mtmm (smim m lamma TXSSIBS IS BsLfitxos to mmam 
P»i^ixk 4^ff!SmB la vmrim0 tiammu also J^ ICNIMI » <iloam iisilatlooiiilp 
With oataratloii ^»i SJ^MKIIIS* 
l4»w ira^ sw« of nMoJUi proliolii ^toiiiig ulatwr aasf bo t}«o«i8» th* 
f i i ^ » mfo Moovwf^ i»om MptaeAxm* A i^rctttai v&wi in tbo aotolii 
iptf«^ li4ii ^AfAOflMifliNia t l» aiVi^ oHBweit tonanls oatai^ioo* f i l l e r «ai 
mAi«gm VAlxto* f»is Mtir mmsAn t»OfmBpasA9 tdth ttio tpciii&ag PWAJBA taH 
lllow i s ao 4»oUn* ia tim valoti* to Jyodiost* i ^ XOM la prolMlA, Huiqr 
M« •t*H«gH«^ <«<t oll»]r i^ fldi«s« timm i«» no posViq^cMnlng d«pl«tloa of 
HQ 3±VIW Also ttui «Sirasiotta«at <^ isstiaifation m& «oecai»eil«t 1:^  
« rapia !9iii2dia8 v^ of ]»ra^isi* 1 ^ ptek in iiiariX i s just bsfofs tlis 
pmeiaA of swadsKDa fipiiisss* Bsiatisiblir lm$ wtOxam ^xrim *^$ ^*ui» 
mA JNAf sps ifPONit^ 4«Hi to tti« iafittst^s of spstsiiag* 
m 125 * 
Sxasmmm dorlsig Vim ^ Bxntm of la^ iiaaraelricai* hem VSIUAB of giMUKli«3> 
tiMi ttlghttst ifa3«Me et^tAiamA idth {MtfH yipsmas. %• ifl«» jaad faU of 
prc^iii ttttviss atteitiT'i&ioQ was wa^ gjtmt^w l a tho i9r«ri»» ^ i i i l a ti»i 
Posted* 
I?* A^ dSD mm Qmmm& in ^smms nsmm m mustim 
tomAmm 
3li«f» mm» M.ttl» memlttkXm, \mtwmi l^ ui auiit oootwat oS mmaim 
09 Um» v i ^ t^« tairl»r«ki««i of B^smAn* Xs tKTth Itwi tlsnioji T»Xt^itmlf 
t i i ^ iaii va3ii0» i«iro xvofwdtdt dtuy&tig Stpt«Bb»r «xl Osbobo?* fbim 
<Milfiol<l»s i d ^ tl»a> pfiHiiad #ws 1^ « fljjMs «•!« moovwrliiK itom wpmmim* 
PVOIMA^ «^ ^il« tiesB 1^0 laliaNPiU. aKtalKidLiaB of tbo ;m^ tMaM %o IM «nry 
] ^ t M ^ * tiKifftt wim ft giMiltti^  (itoOMMO la th« MII durinK asttuntfULon. 
fh« loma^ vsSam of «al> wis tmei>i6mi la iliui* iNsi tho t«st«» M M !)••»-
4iQSilai83!(bl|r t l ^ « tb» oalt vftluAs wax* hlgiiMt dni^ Uat ^ ^ post-^piMiag 
poi^ ocli* 
But In t}M> ovaxiesf sudSittif^ osk MIS wiooliftod vlth » graitukX x i i t 
ta tlw Mil <soo6«n(t» Oaiiag ^t2^ t te higbvit vftSa* eo&aoia«d «itii pt#( 
posD^pntil^ ptriod.. l{Mi«9i V«3IM» of a ^ S» t&« mmeiM9 of J* tfela. 
Mutti^  meA gffiiKlB 0f J . jtfeta mm m foUowt 
fl» iait»o}« liiOMid ««f» i » i ^ of f«fe «!iftttiiUMflB • «ni diiHiig 
ll9iNaiA)»p»IM3mi«^  USA Vtm oXkve dtaHng l^aM-^ Nil^ * JUMtut aatol* 
f«fe nw f««ox«NMl dtor&qg JKaroMitir* Mmtr IMS afi>i« fld% to fat %li«a ^i« 
iKtsoIn Md i ^ c()ft^ miNi mim^ a^m pro^ JUHsoKl* Slglipvl^  Mmr f«fe INHI 
aotttl divpiliig Se(fi^»tr mA mmsSemr mA Ixnmw^ i» Jialy* Ttm f«l cqrt^ to 
gfloMs iliQMd toMst iriOistta itavtog ttamstom mA lii#MM^ to ^ i^ly* 
Hnlfltoy* to vi«lawi ttoau** iiitt«d MUiieid M M K N ^ duoEPti which 
« •» vtileSmd tomnwi3j' to tiM #i«i^s to to* itSi> oentoix^. 
f«xlatt«»s to ton i»>Qtoto eiMft«i£t mm imm» pronoitmNid* to 
Mtdoto toii yvototo ira2uM otnsofiml dttftoi «&ator but mdtognSi^ i)A0 •ctoia 
wva f«i»ndad free Mo; to OtiiAitNir* to iSmw «lsc^ tow TAIIIMI mm tatoA 
- I3i7-
oyjMjf let ix^Q% mA B^pmabatp, PtdtK^ oarol* i n gmond* H M vwrr wiUi 
imSim&» pm^mXMap%^ l i t ti>» wavieii* fhe V4^<NI ut r t 34iw <iiutiiig iflisl«r 
StasociiX vai^4iyi«a9 l i t th« tt^ nontotit of tib« tbiwi tiwKHis 
moflt^id dtiji^ bis tli@ sMHit-^ aooKMrn BK^IS^Q* Xn testes tbs s i ^ vmliMi 
«•» ioiissi i n Jons* ^SMI ovsxIdBs cMsifealsisI hlnj^si^ «fti l a J i ^ sal 3;ovsst 
In Qy^Qlter. ^i«x« ««is no 4»iiMdUt mmmeX VMpic&ioa In th« l ioit i»e»tfe«alb 
of a « i ^ sad wUmr* 
!lo dsf i i^tc fi»la&tl£»»9itl|> ^tMi<» 1^« ttaoQ3« fid^ end aadburifl^ i^ n 
waa notsdi weesp^ thafe* h l ^ss t i$ii irelMts oecRinMd durlos ths psiloil of 
iw i^ f4pai»s«« A 'mey AijeM^axA it^ In %h9 l l f v r fsJ^ ws notiotd idt^ 
^ e adtimnowaeni of imiiltttCstiQa <af soaadUi. ^>is Xtd to gjradttsl luUdiag up 
Qi ttA mmmmB l a Ui» Qoaa^ iM<it mts pe^btlbiXy^ as « ysailt oi dimn^Lsm 
of ffiom sod maim Umr f t i t tOMisipas 8<9cia(l&<. k {ppssfiwr aiccunailalkiaa of 
tlMiys wm no iadioa^laii of «9^ twmatmmim oi jptotMin fssMmw froa ons 
tinHRts to i^« ofil»Kr« A loss of IsoUi fg^ «»l pi>otslii vsssvuss mmt hommr§ 
ivotsd i » aH tim tisstiss mtmi^lm Mysr« ^t»Q tim msmmlim IMP owt* 
•• 128 •• 
B I B L l O a E A P H I 
AUkotdii* K.H. and 
lotot, E.S, and 
^Cttj^i&aaa 
A.O.A.C. 
1%f fitaoia <! Qdnttat of 1^ « l i f9r oils of eoonoa 
fmaAiiMKter fi^Mo of tha Fttnjil>» lad* •!. Mwt* 
S|§.# I I I , 215»2ld. 
1944 ^ « ^pMBdag hiMta rad aarly «tag«s ixx titm 
littvalosjiaaat ^ %h<$ eap, Itibi^ genioa 
^aoJUiUii)* n l ^ lil2Sb« f ^ dlatingoiablag 
agga* mAtyoa md lartm of tha lUftioo 
§#ftf» ftfftlfia »rj«#^ •ni ^fcjUjff^ iiifeL> 
1950 Sfe^iea lb SoDii^ piii* fMiiSiiMftor f i f l ^ a . Jgd. 
^* ^ * H i * * £ • 16^1?2. 
19$5 A oanporafeiiv a^ tody of tha «a^ and i x w 
ccntoai in tha akalataL aoaolas of aooa 
«»pva8m%«tt«a vartabniNa. J« aocO.. 3oa> 
^ i f t . 2 , I6tl«l69* 
1949 % tho oooanmioa of tba firigal* Ctygtiiaa 
aaritoala 8aa.» ^ t te Oodaiiud« Guyr« flol.. 
B f f f l t l^> Jg(l)« 11-12. 
1997 **£'i«ai Cil.tttx*a la Xodift'** Para Bollaitia 
No* 2Q, Xadiaa OOOIKIIX of 4gvieaItar«I Bamnrdi, 
1951 Ho^a on the oarly davalopoMt* gyotith aed 
w*tt**ty «£ tel^f JE&l (Baa.), i , sSS^* Sag. 
lo i ia . 2* ^ ^ ^ 
1957^ A eaqpfirafctvo al^id^ of tha prataloa of #iavk 
«iS nkt&9i aod OaaoJbt ZXI. ^saat ia l aodno-
aold caatant aad tha mtzltl ini valaa. laAJjm 
tS94 Iha oh«do«3. oos^poaitlon and food r^dam of 
B ^ t i ^ Coiii^ifi &asia» prodttota. HiA» Haa* 
M * C«M^»» £E9B£« S ! ^ * P*flifio Qo«»t 3taa.. 
So* 19* 20-21* 
i960 AQrfloial. Hathoda <tf Maljpvia of tha Astooiation 
of QfHoiel ^jriooltttral Qbvndata", Bl . 9 ^ , 
W 234 aad 4t9* 
1942 QmiNurati^ atodlaa on tha mtr l t lva rikim 
of ^Uii and innnti auaoXa. OUrr* aei . . 
J4<d), 333-335. 
- 1:»-
iarnvtOo, A, f%9 
Atwstor, w*0. ised 
Bfiilty, B.E. 1511^  
BftUay, B.S. 1952 
Bail«7, S. 1S97 
Viudfttioos la tlift ch«mie»3. ooBmMitioQ of 
Jb8».J^ii 9115. 
fhft ^loaioaX eoQ|>o»iti«n mdl xattxltiv* 
•ft2yw of food tit^a, Bipt, 0*3, Coi« 
Pirii«. 1892, 4 ^ 6 7 ^ 0 ^ 5 7 ^ 
OiMt^  of tiM mtxit imi va^uos of B f l t i j ^ 
Coau^ia iii^tf peoitxe^* Pi»h. a>a. B^ « 
Canada. Pfoar. Bapta* ^aolflo poaafc 3taa. . 
lilo. Bf 9-1l» 
Safina o i la idth pavtlotilar rafaivaea t o 
tiioaa of dasadia. gii^« Sta* ] ^ . Canada. 
BttU. So. 89» 1-413. 
Gonqpoaitioii of th9 i^yoaitui and njroi^n of 
akal«tal maola . Btoqhaa, J . , 2X» t^^'^1413* 
Bi^ LaaaodaziBay 3 . $ 
Caaa, H.B«* 
Sondwraaan, P.B. rad 
7a>aa» ?•&•&• 
195&* ? t U R ^ ^ i a 3iidiaa fnahmftor flah Mvar 
oi3L»* BiodMHa. £», ^ t5i^l54* 
Bema, E.F. and . 19318 
Da, K.H. 
Baait, K.P. and 19^1 
CNipba, E. 
Baau, S«p. and f9M> 
San Oupita» J.C. 
mitttt, X.M., 1962 
Baldu, J . a . , 
Ooriii, Q.a. and 
Unnl, C.S. 
Bhatt, f,M.* 1963 
Ooshi, G.B*, 
Qqgata, S.S, , 
Btiagnat, A.M. aaA 
Uiml, C.S. 
Stt idtional Snvaatigatlcm of aooa apadLaa 
of BangaX f i i^* Paita Z, 21, ZZZ*, IxA* 
i* ML* Jfea*» M» ^Th^^» 191-196, 197-2<». 
Biologieal valua cf tha prota^na of aooa 
ajMoios of Bangal flab 1^ 1 ^ nitftieea 
b a l i ^ ®DA groifb!! aa^oda. Pyoe. ladlan | ( 3 ) , 85 ( A b a t . ) ? ^ 
•» 
Vitasdn D eemtaat of iha llinar md body 
<dXa of Bangal fiid}. lad. J. M|d* fira., 
"MkMirol ooataab of fvan^vglarB and fva^« 
nafear ofginlasa. I . ataftaa ta Habarai^tra 
and Otijarat<*. ^cado Scmmr Bat^ >3jiatoaaa(t 
tpoabay. Sodbicf. InSa. 1-18. 
•^ Mlaaral eootani of fwiriiiiatani mad fvaah-
wa^r oxgaaS^aa XX. Sa3jfwa, SoSlupir and 
iladitgiida a»aa." i^mlo Enawy SafcabliaJBaanfc. 
faoabay. Bortiaar. Xndla. 1»11. 
m 130 • 
&OI|[tft»lPQ% 0<i 
1950 
f$6f 
BvmA—0 O.K. 1954 
Bxi^Nif ^«E. 
1923' 
19** 
19^ 
192^ 
<^lmti^ 9aa%«»t of fi»AiiCl»M and fMrii-
iwfetr oKgtatlMUi IX. laldrBi^  KolhisKiy and 
Smm ttspofl^tt of «Hrt>oii}dr«W wtaboUm 
Mitid Isar AvtbKUP lif* iba!%ia,t Uoivtralty ^ 
&u%li AClloKi fl#} proAttofca. XSX* atftaoosL 
<i$sang«9 i s tim QOBposl^on of the j3dUdtaxdi 
ilf^^m J S ^ i | § ''^ QTnai. £• Sgl. £gad 
«g i^ »a ypod*. ?oI* 2 and 31« Aoadwalo 
$l»«9is8 <xi tiA flf Bay <Mt 8«agal« I . 4al]^-
i<ibt3«xi mA ahayic. 3fadian J» y»t. a^ , . 
i ^ r dan PabtNaad lAuMMi«ali«lt in Sandng. 
WBoalma m tjttrad aad gn^ wiap yM> 
(OTSwg) , l»t»bl. So. too, P«j?ar So .^ l IP 
! * • I f . 
ISmwmmnimwmaSm B«tx«(^ t«yEig«a «$]»r dm 
das ftefdaea* Piaitt u, Saifao. ^ 533'5j»t. 
A prapoaal for & naw altycgao faster for 
ttatt oaloalation of Ut« parat«:la oocftaat* 
^^B&%' ^i<>n» Jgt 499-503. 
B&liimiek^xaagim ulsar dJua Boi^Uiau^o MUdu» 
daa fiatt* tmfi ilaaseis^al^ tuii di« F<ttwr<-
t«i3img tel SonauadTiaobaii. ^•ijoffaqU# 
ItMtfc* lla»»iaf<aMMh« 8wBiaifaatf<an» jC3}. 
Cha& a^ in %im ehaoieal ooiQ>oaltlaa of tb* 
tiaa^a ot ih» hnttim in mljAtm to agit 
ffld ayitoxdir* BJodiKa. 4,*» M* 469HS5. 
131 • 
&|1<I^ B*0» 
11 ^ 1 ^ , »•&« 
Qitafi^ S«7, 
dasf P.B* 
t9S!B 
mk 
1960* 
t 9 ^ 
1992 
t%« 
1953 
19«I 
1925 * 
%m 
1911-
1951 
sad flh«mta«l «c»|KMilt&0E» <»f th« tHitlag* 
£• ai^ t* M^* ^ ' ^ E«£** J^ so^ats. 
SfiUkiQ d i li«polJ.*X« 'fiaftostsi* <^id»8nl 
mlis^*» ! • ^9-52, 
sptw^ifii esigx l^taik* SIX* llmr gldreottn* 
^ « i* Bioe^ga* imp^iAL. | | » $l3*55d. 
ii<MlHRsle«X n^ Qdiws <m t o ^ ^ v ••laon during 
spaMiiag lilgratiaD* £UI . th« dl«iriluUaa 
Inositol, la M^s a«)j(np ilsauiit* £• 3MUrt>. 
JS£* M- B^S^ j|(4), 565-S^. 
Fiife laitiitoiUsa of tb» fa»ndi«* X. A pi«» 
llttltu«7 auz^j , Mofthty. i«« ^ a[)2l->2Q94< 
ill^riUiRS vaSuB dt 9cem of ttie «Bsi eMut 
^«diiB food <loli09 of t)Mi Kadfftti Proviaoo. 
3tia» gm ^ . j^*» ^ 253-259* 
Sliudloa m aiitd»f»Xt fatt irariiftlooi tod 
ooitadUi biologlo«I ospto^. ftroo. 
A t^ uKaloeJ. study of foodi fialios. £ . BiUyX* 
A atuiy of tto f i t d i l awtitod for ttai dstor-
aioatioo of t»Xood oomua otliyltnn idtli 
oaggMtod iMSdIf loatlQD. i, 8 1 ^ . Oam** 
ia» -vltsa^n 4 fiod D oenttoot of «o» Matr** 
Um Hail Uior oiXa. Mo»wXi«a J. Suflfcl, 
BiOX. j»i^ * M*» S^ 45S3i^ ^ ^ 
Qi tii» irooods <tf doviXasiaeai of i^iiitft 
o«tXft <»!d dgptelna aidaaXa in ocnfitMid 
iftdiMm of Bongia. ££00. Xndlw tec. CttXt. 
^»^o« OS ^ 0 food of sceao ooaoMn fl/d)os 
of l}tt«r ^^o^t^ Xadia. X. t ^ oitf^aof 
fotdofo, %km oSdHtoodNivo ««d tbe bofcto*-
fttdors* tS^" ^&,* -4wid« doi#it Xodia. 
- t j a -
d * C3«ft% 4. 
Hi l ly &.&• 
8ii]nii]ra4» 3*a» 
IKj^Piiif«4* 3*0* 
Oyiir» W*^. sad 
E l ail»y, I l . i . 
(916 
ma 
11921 
mt 
-11962 
.mi 
$963 
1934 
F.&.O. 191^9 
W»A»Q» 19$^ 
192$ 
19SI 
1953 
$liMim» om thfl food o{ AOQ* «oisn»i ti^mt 
or tlttiur !»rM««b» Indiftt Fwrt 12. Pgoo» 
M * i^il* M&0 ^ ^ • t j|Si» 211-223. 
^ S S I ^ r ^ 5 M ^ r T 3 5 - 1 W » . 
Fat sail mt«r eautmt In th« t^vrsr dtixlng 
I ts < r^»te ia drr t i i t f wb» (Ba^ U.t<x})« £« 
S^»illii» «o tiw i^ Nndeail aonqiiotiticMii «dr th« 
^^ 2^^ *^ i^ ^g^»eity»» ggKifafijd»g (SehlellMiin). 
£" WSt* JSS- 3nai*» j^« 70*77^ 
Coa^ oositrloa «»l pailcbilxiliiy of P«r^«|l« 
f}«iit* jr. H ^ * Jlm. M. Qttiaai ^ (5 l» 
Stcti^iii VilSKtt of o»f%iiit liiipfUia food 
f«3»laa d» crae^OBltitm dot iJtliaiiita ^oar 
road $oe^9«itim T«bl«9f Mlaonlg maA titmsSxm 
for Ibifiofnabioaftl use. £*1*S*# aao* f« li3-45« 
1 ^ ooSliMedaatfio dotofadscfelon of sbotffaioKus 
£• Msa* B S M M> 37M0O* 
di^i t ; du •aosan ^ l a o fpL»^, t, k diwitot 
<^ii»« A9 sen d«wiI(qpp«B»ii^  ^ do ooo iidl4|yif&ioi». 
Saimonal elt«tig«t In tbo gonads of tho ^emsa 
•Ill-
Qtwurnt Cm\^» 
Os«imt» C*l^ 
Qmmmf G»u. 
Biotai i^, o*f* 
li9t9 
1921 
t9a& 
19¥J 
1945 
ll3«r» OoB* Bad 
Has* t . s* and 
uood E.J. 
192^ 
t960 
1959 
1950* 
Sioehesdoial <[ii«ag«9 la the wanoX* tijimiv ot 
kk^ aaloon d a m s ^ « if««^ <^ •pumiog ^Upr*-
%im* i* B ^ l . ,^»*« ^ 43^496. 
dAffiiei^ dcf^Xopoent of th9 ovariss of th» 
£ . BJoI. flhws.. Ig , 59»7l« 
i*ir«ecii&si« ^oalj^sis of British Colawibia 
hmrvle^ la v»3ai^ loii to MWOQ «ni oorxSitico 
f«ilor. £ . 1 ^ , j|M« Bd. Cwid*. |^ 47&<490. 
il oaatftSJbatloti to ^ ^ lif«>4ii«tof7 of %im 
HeAisA «a3tliin»* fiato— FsUhefioa EtaU.. 17|, 
139" 197-
Bi<Mi}«»loiul 0^saAi»9 on »o<dGt99 aalamn dorlngE 
pte^tiia tad iiil«r in «Mi flbah of tfb«adud fish. 
Sa* i* i l ^ ^ * ^2 l l^*> ^ 793-798. 
Vpftmli^ sdgtatifln. IS* F«t, proUin and if|(fc«r 
la tlM mi4mf ia^mftX oygsis «ntl dioXtaib«x>c4 ia 
th« l l v i f and gonad of tli« ataodaxd fiah* £• 
g^ ,^« J^« M. I^a»«t». £ (1 )« 11>t22. 
SioitfimEitioeJ. atiiiliaa oa aot^ya aalaoa duxdng 
ipmalag sigyeti^n. VXX. :%«roid bonKxwa ^ 
Moeiimaloftl n^t^iais <si aoo^ttj* aaSi&on daring apar 
ie l i« sdgffa&ioa* S. l%j«io«l aaaoiuwaanta* 
ple«M «liQl«iit«i5>X ODd olaotroSjrta I«wl8. Can* 
! • Biodwia. Phy»laL,« ^ 789-791» 
t96i$ Hw ts^na^r mla^muhip %a i»»th «•» barrljag 
(alttpaft harofflmaJ. and l ia paiai)>la algadfleaiUNi* 
i» aS» P^' ^ ,« S*S»» 42*^2), 3S^*366« 
«. t J4 « 
^t&MKi^ A«4l*6« 
(XntiA) Ud. 
JcitlUIF&OIMI^  J« 
•J)obi»i%on»« 4 * 
titdlEltt^fllHlji #« 
<J<lblWt«M»* J . 
^r ^^Hw^M^S'^Ww^iffM ^ r W 
^QKI0»|i ]i*B« 
aijtasinginip K.H, 
Seaaody, B*F« 
Mtiim« K«B^ 
1950 
1960 
1915 
1917 
t9t8» 
I§1# 
«9ao 
195^ 
f952> 
l$98 
!956 
tf2!7 
1925 
«OGi%^  i^ th<} 9««jp eed f ran yaev 1^ jpee^ r* 
ttiisM«o«ft Sip»r OwBwife P«iiitf Staoadcod 
216-2*97^ ^ ^ 
« ^ fi?w»> Ufurpool. Biol* Sg£„ ^ ajh-Of. 
€b tim dimt^tia wi3yt«9 of h«rrli:®a and lA^mr 
0,8httt. 28^1 jSi»» jggg, liaao>8« at»»f i^ 1^«. 
IJ^ XX* Fttston fttfioiiiis t$M ttmm mAao Mdd 
fimpesiiim of tniAi msX iotd ttk«24ift«2. isasol* of 
SkKpHi Soft ocdlli^ (Q«ltt» oftSlwIm). Bio«ihi». 
fiite audi fiahttfdes of ^ « OiUJu Ulw with 
«t«fei«tio« of fish oclfl^M f(»• th« aniam 
t%$^% IsAi^m £» ^ i^ .» j ; , 256-3iMi. 
cj^  di«iaittttl study of ooso 4^«^f»llan fJUrti*** 
gottponmilj^ of itt«tewiJlit y<ffl«<aot 8o« 85. t»tO. 
Coppwiilon et frtafoif&tor f i ^ * (^, HaimvimB 
1h« i|t««&ltad i^i«i dotoxtdaatloa of Iran in 
^^ ^^ B^ *^ £• §|S^* ^^»» 2 ^ 3d5*39t* 
^s'Jiir 9lt«iga9 J« 1 ^ (immlcpmrA of soni 
£r«afo«ilwr Ht^m in Pitnji^. £ . BorttNor met* 
- 1 3 5 -
shaiM amm 1 ^ 
8fiitoiMK»«ptlQr» K'P* t9$d 
l^ allEffiRslf 0»U, i9B 
I«va»M(»r» a . P . 1950 
l4yffe>« BUM* t<i»5? 
hmmwa0 if. A* ansl 
lmmm$ ^*4« flOa 
Idkiai <wrp» CfarateinA agU^»l* (BMB.)* Pfog. 
Qi«aidiiylL ftudUMia en thcflt awct* X. QmalL»aX 
Tlai iii^e4tiiw vain* of ood vm mA oedl H w r . 
«oid« l» th» ovaiy and pi^e«tU«xr of Itfitoii 
4lifvm% i ^ m ^ laf OfAigr of %h9 iitu, lja»& 
fiaa»iilja.ff, (£lIo^)» Mwitiaet f»tnrf|ii3j| tad 
tHe di<»ilii«2. «ami)ositl<8i of ^te f l n h of 
torxiag froa ttta w s t ooaat of SiScaXia, (In 
Bttssiisi). ^itmoo Khoiy. ^ ( 2 ) « 37«^* 
3btt bieKi^«i4oel oa^pmitloB of fiati. *1IMI 
Phyaiolagty of fjaawt." Vol. I . Mitod liy 
«1IMI d^oaljeai o«^<»d.tien of fliAi tiasiMB^. 
ttttmsrtaaai^ of a^gtfeifio wd Xg^atyJal. 
HO4 
garta i^ of Stoliqtfeifio w d Xg^atyJal . 
l y e f e . rood to»aiatii^«fcteii. &a>ol<a. atpcat 
69f H»tf.^iiMoftadrr <^fiM^ liSndon« 
F£^ sati^boXlflQ l « f l j i l ioa.2 . O«nox«l flitx<v»r o f 
t h o fo^^jr so ld ooopos lUan o f t iw fafta «r a 
nsBslwr dp fijifefta# boUi carina and Awahifaiar. 
» 5 6 -
l<oittimi ^cA* 
IrfsmMHf JmA» 
MtnttUg <3mA» 
hefV9VR$ J»^* 
lXf99tH» JimAm 
Lowtm# «I»A» 
JLOWPIVP 4 « A . 
TiyinfffflfBTIj n * 
Kti3so»&Ke$ B*t 
MttWlKIc A*. 
Frawft O.I. 
«»l 
• 
MQfli 
VEMMI 
1^2 
fS4 
t«34 
IS3^ 
itiiie 
1938 
1955 
1937 
tm 
mt 
«96t» 
1961^ 
(Aelynagp ^mwi^h S^j^^nm, i», M(3)> 1985-I9tt 
P«et Biii6id98U«B its fis{}M* 21X* S«I««tif« 
39WiC«. 
1915-1960. ^ -
78% BotalteJyLam In fialuia. If. HM f«t of 1 ^ 
•aliMn in ii« fmng llNii^iit««r «^i^«* Bieehwi. 
l»i M 0 ) » f96t-t9fii5. 
iBSS 
ri^ sstiailioSyuw in iUbaa, xa* autmotmX dbmw>» 
in t ^ ^xaa^mi^fm of iMirUig fat. Sl^t^St* £*f 
Wt^ wtfllraaisia in fia^ uwf JttXX* Fteiors inr 
fltiftnaSng tiM eoopiMiiian of Xlm <l«pol f«t of 
?ia4i^ioai in l^ b* I^M«4O«1 oos^^oiiU^ of 
h$wfim* i* 3^* Mol. ^ » g«J|*« ^ a3t*293. 
%» f«it ai(n«§t of tht B«lti« ata titfielng ami 
it* ywlatloa to tho x«||^ e<o3ii0l>iVi i^ roi** Sirnl* 
lEho intwln A QOBft«iit of i^M Vidian f l ^ livwp 
o^ l^ * ^ « £• 1^* Js««* g» 95-98. 
fteaSmiSm <t«nsMNKltioii of Omtdicn M^Xtatie fi^^. 
Z. triv i^tl.on« in oonpMi^oa of diffofMt^ 
Mstionti of tli» flash of Atlanfeio Salibot (gispoitoattp htngtttoMtio). ^» gJat^ . am* gd. 
Pi»o>Eiii»la «aei|)0iltiQa QI* 8«esadiaa Mlmtia 
Il9h« 2X. %Ktoi«X« fana mA dwoord i^ah. 
£* BsH* Ms," M* C<a*4a« ^ 495»499. 
- 13? 
ttMitur* F. mA 
j ^ Ct*M* fill 
Hi|8r« foe R*3int 
m M o i i » ^ a. 
MiJUrayf ?*8<r 
0£Mi£id «a4 p>oot»8«l «i0«dfii^« feat 
tW> * tlsi <aiaiil<i»l ocepGiiUm of f (^»* M «^ BitMMg^  
gottwiU Wtm^m Sg^. a»sfe»' Jsas. So. a$3$ 1-150. 
t996 »C9ft2«sl Bi&9lbtfx>3r B«p<»rt» So* f^  f .7* 8feil» 
^ * 
1959 f«i«3ii^ 4Mdi«st» {totox«ioaiicoR UtMii* <!tea Sinflao 
4»r QmmimAii6js^ihma mi 4im mlMkim dor 
liuasMiltlglNni W^ttmmn l a Soiot f(Vtt Voti 
€ife«t$i«filiiS«a* Bgoi Xiy. ^1% 2, SotOMtdm^g 
t95^ 1%i« oh«ede«3. <»n9<»iUoii ^ BalUe M * hamiiag 
oi oisrtiig li£»fid i ^ cranio*! Utatav*. of o i l 
^paSm»& iwm i to iima&k ia t95t»52 (Xa PoiUoh 
idth Br^aiflli mmmgyh a>pfco« ao» fitf^ogi— 
1*^ Qi«QS^ ia tiso cthodoal ooaptMltKm <»r tho 
i»» ^ 366-39(>» 
l%t mAiimikixaa t^ tho sn^ai^ iigU SH^LBOII^S <tf food 
l» « l<iw odlliUf ibgr otwaiool «i«tlio<is« . ^ * £• 
Ssi* ^&i*» ^ » 315*339* 
t946^ Voafii^lon Itt tho osAxiyoiilo mtmmm^ dnidog tho 
prtMoss of fa«b^^ in l<i>f>? whltft axai 
t9i2 "3h« dopfeho of ttm Qmm*» A gmmtitl ioooufib 
of ttio aoioiti ooitmeo of t»»msS3(gmsl^ hamd 
IfWgoV ^ ^^ «oi«atiJ^ vtiMittniheo of tho 
IIOTMoSilfn tftoatMr Sldiool. Sunt in tiio aoftb 
Wrm^isuiSm aoA uAmrtJi eoBi^ pavitlon of fi«iiii«ft«r 
fl^ioo. IndUn «^ i^'f h 422-429* 
«• i3S * 
mx9m, Bimo ^> \9m 
Mlttm9%0 B«K. tad 
@Q^tl«^a»« P.M. f9$2 
Pakrosi* B. •nfi 19S3 
Paiiuk, 9 .PM 1953 
Mt&bxoFf 3*S* 
P2«(^« P , A M I96t 
^oollivfiii^ «^B« easi 
<^ Miiia, d,S. I9W 
^in, S.3. 
B!Ji2n*3 .^ 
Bttlatits«l ^iatttt IS* i^tt^ Uyt* as m i i i t l w i 
valtM of fijiib. lad. J . Mid. &»•« 29» 
3?9*35. 
mi^% «sl oiX «<3a&fti]^  of th» iatt4kiif«2^ 
BttU. ^m* Jog. Jg | . £y|&** J2(A)f $Z!h$39» 
fh« a3li«3d»» li^fol^rvis eat b|droljrtio 
Goapon^ iii f i l l i ; « ^ 8 of aafia* fish liiwr 
33»-334. 
Vitaaiii A ooi^ ;>oii^ « 4a %\m mtaAm9 of aoi3« 
Oif^ft aeastettft !•» fi^ SBi «Ni io . £• wur* ^ ^ » 
Kiteo^iqa of Siifl^rft»omita «ig» aai 9!^mit»& 
^ 59-90. 
1ti« bl^ausg? of Blonnittf |% 
jgg^« fltool* .Sao« JUi|c»l>j" l» (2ii3«otfb«l). 
^^nmim Drtqioaoio* and iMHNAiiig mmotm of 
«aa» fmi^mftor fiHioii iA%h tpvolal voftroiiot 
to thoM oofltinrlng la tbo l i i l i ^ of m^itimm. 
£ltiicti«» on tbai biology of ootso fMuihiMUr fiis^o. 
p«f^ X« QpfaJcogtiaauK panat<to> Bloeh. J. §3SSm 
aafe* aiiifc* _foo*» &|^ *^ » 7V^^ 
- f ^ -
fu^asMRgr* f . s . 
Mk%9 ll«C« ant 
^ . . . 
Bi^mNm§ S»V. 
dMdliais* ^« 
ms 
i w 
m9 
mo 
mi 
1934 
0$5 
t9tt> 
d&nolu^y» B«0. «tiS 194? 
artttnivmwty A* ani f96i 
XitkiiiialmiiE^ aevaa* S, 
f «& eontMata ^ tha zed aKt3Uiit» qCTin«a« 
^i-m C i^tMr). £. Kadga^  ttnlir>> 825 l l ) . 
tfS-faa* ^ ^ 
M%ri%i^m3L Imaatlgaiioria on Baikal tU^» 
M^* £* ^ ' M&*» 2l» 921-507. 
]lttid%l<8m3, iiifiia&lg«kl.Qiui ao Baosal fish. 
3t?wjiaa on tha fii^fgr aai lxiak«^ of oooBiar-' 
aial ocfe»fii^ aa isf %ha Oaaga vivar i^stas* I . 
WKtt^ !Uf#-ltiat9iy« biaofiMloa aati braaiSins of 
gr^« CQ »^^ yi^ > , f ^ « ^ (^ itoa>. ii^te-
laa food vsltia of aoiM HKlitavviiiam fii^»a* 
8a3A. y ^ . s^ a»aaoX«# ^ 419-430. 
Vafi«liQiia In tha fat aot^nt of tlia aaaolaa of 
^ a yibben flahj fjeiahlaroa hauaala (FogaltaX)* 
fItaalii A aofAtsA of llvay «ad dapoait i0im 
of aQUa l^ ia i fiab. M . J . i M . ^ . ^ j|,7li-7aD 
ftitx4%iva ira3iM of aotaa aavina fli^aa of 
Boefear- 3«t* i * ^ » J^«# I I * t?Ht76« 
fit^aniit A mA fi43. eimt«ita of fiah 2ivai« 
md viaaMf*. 3fea. Eo^ « JSaS»» 22* 1309-1310. 
¥af4«feiona in tha cSuHsloal ooaptNiitiofi t^ 
^ifaa f^ «fcMal»ai' fiiAiaa of Bharaalaagar 
a»aairvolr. ;faaiaa £. gl^«» d(2)« ^^-439. 
Vaa^atioaa i& tte ooHf^ltian of tba akalaii^ 
Hui i^ mA BtauAtt of aataring fraabMiar 
^^* IS3S* toJt^bft^ 3gi. o^tigr«» Part 211* p.455« 
Oaapt^tlQri of oaftaia apaoiaa of ifthmSfr 
fUk* I . I^rod^oUant flw datandaatioa of 
tlia vaide^ JUxi <^ ooapoaltion of f i t i i . Food. 
- I40« 
CftMlto, E . S . 
ftfr* ».I.»^. I9SII 
fhoB^ptoo^ lli*R. t959 
1lmr»t«i9 C.B. %%t 
ia»iiwten» G«B*» 199S^ 
m^^iiu^l^ D.t« mA 
V«l«mnsla* A. f920 
vi» d«r B l ^ » &P.V. I9K> 
^•a 1^» 0*r. t9kh 
9p»0$j$m of j ^ l t l i n i i n t Bttitait tiMim*^ VpAXm* 
£<, f$a6^.» ^ «09*f^* 
IhKttiiBadi* «»]KMiitSoa of nXB» •p»(^a of FO<& 
^^ ^^ « iS^» yoQd* flol** &^^^» dd-43< 
fl«ii 22* Caiiq|»i«tivt it«6ft taw 2t •p»ol»» 
of a^i* mA i l v i r fi i it . Fo«t ^ » . * ^ 493-5D2. 
B10(^«tsioal vtiidlod on iki^Hir (QoloAabio 
tilth HDgliah ftsaoavjr)* &fcU. ^»P«O Soe, 
^10 0l^l«« QO %tm aatidlElf* ira3u« of Boal>«y^  
ll«li.22« Z«ail«tioii« )p«xlflo«^tianf aitrogwn 
diatyilmtiQii aal «>in»*aGdUi Biid£»<«ap oyf f i i^ 
fvololiis. ^ . £« ^ « J | i . « ^ ( t ) « t05-lfO. 
fh« otiitlios on ttui fltti«ll4w va t^to of BcoiMir 
fiMi)i« IZ2. l^ anjifciftl. «ali»9-'«eSd aiko<nip of 
ppoloiiM <if ||£bc^  laA windoU* l^i^ * ^» MKI* 
Ji!3.#||(0« tfl-tf4. 
Oaay»»iiim m6A nttfdttln* Y«2a« of ]%il^{4m 
food fiiAtos. I^ iUiBplaij £• 3s|*# j ^ 35*242* 
a&«a&«<9lui mmmii^'UJUm •«» do iroodloioiMMHUi 
Sois^ iiri^m f i i^ j^ro^ots. ?ZIX. Coipoiitioo 
of tiw f^ UNSb of Oi^ fifl^o. ^« f9PQ» Choai* 
M < ^«^«>* ^ 3&7-971. 






titmtbily milAMS of tHa r«6 aXKt ^^9t i i f6 edQt<nt9 l a « i^ ttos«3Ui of 
tmat ; i ^ t l a 
!96a S»v. 0.61! QM$ 77.670 77«9S8 
0*0. 0«$a QM3 7d.?8!S 77.7&0 
1963 am* 0.45ft ©•667 77.f?6 77-53® 
P«b., 0.607 0.613 76.0:^ 77.193 
Har» d«S3f O.aSt 77* a ^ 77.300 
^^« O.atS ®»^3 ?7«ia6 77.191^ 
^ Q.ma 0.298 77.160 77.060 
Jua. 0.134 0.<t7 7i.09a 7I.S66 
#»a. 0*133 0.t67 n.m 1?».764 
4«g, o . m o » ^ 7s.a6o 7a.7% 
Sip. 0.tas 0 . m 70.670 7d*7^ 
Oet. 0101^ 0.059 S0.aa6 79.5^ 
l^v. 0.710 0.74a 71 .^98^ 76.278 
a«©. 0.662 0.^® 76.932 76.716 
1964 im. 0.m QMt 71.m 76.0^ 
?«>. 0. |«j 0 . lM 78.366 77.906 
iJ«r, 0.t73 0.213 7e.4lS 77.0* 
Apr. 0 .<^ 0,297 77.J96 77.aao 
a ^ 0.145 0 . m 77.8a& 77.403 
Sm, 0,m Q^sm 7B.Wk 77.SM> 
^VH, 0.67a 0.094 73.190 78.4^ 
4m' 0.07S 0 . 0 ^ d0.8S0 60.04a 
SiEp. 0.101 0.15^ 79.S62 7 8 . ^ 
0«i%. 0.094 0.099 @0.a34 60.t4a 
M9m imlxMa to «ac^ Mac f^v i2 ae»tii» al^«r pooiiog 
Bw„ 0,670 0.701 77.137 77. l i d 
i«a» O.S?2 0.6W 77.05? 77«afe8 
Jan. O.Sat 0 . 6 ^ 77.607 77.10? 
P* . 0.393 0.392 77.195 77.5tS 
B&r. 0.^34 O . m 77.^13 77.tt3 
4|»r. 0 . t f l 0.26S 77.431 77.407 
Hay 0.193 0.2?! 77.393 77.211 
am. 0.144 0.192 76.096 77.603 
a»a. 0.102 0.130 7Q,m 73* m 
4m> O.tOd 0.126 79.651 79.3^ 
%{). O.ft i 0.139 79.216 78.722 
O0<». 0,069 0.05^ 13.960 79.^6 
a Medcliitni S 7«ar 1 J . Bonllit .>Tlli'llC^ WfiKI?rMI'I3r!T^' 
1962 
ms 
i^^ 
Haor 
13*410 
S.t4l 
io«dto 
12.864 
0.630 
8*J&6 
7.m7 
l3*SSf 
11*874 
7«84t 
fl«6ff 
ta«5io 
0.737 
l4.i3S 
in$96 
I4.t89 
3*80? 
8.990 
ta.4l7 
8i>lS^ 
f l *4J^ 
f5«447 
ai*87! 
16*01^ 
I6.6a3 
7.167 
tO.SI0 
32«$fd 
t t « 8 ^ 
ia«oo$ 
}nil39 
0*105 
14*10 
9*820 
13.320 
4.693 
8.498 
6 6 . ^ 
72*860 
7I.30& 
67.ttO 
66.673 
62*812 
fum» 
67.820 
6^668 
1^*212 
73*322 
6 8 . ^ 
6U900 
66.73^ 
7d«498 
67*412 
70,228 
69*0S4 
6S.0n 
67.408 
67*3^ 
67*608 
73*08 
72.680 
^ .811 
71*382 
7 t . ^ 
6^212 
68.780 
6f*683 
70*001 
66«90 
64*2S0 
74«?08 
71.964 
66«6|0 
60«6CK) 
6 6 . ^ 
70.60 
61*938 
"^•100 
67*918 
7 t .20 
69*624 
75*910 
72420 
m^n if«&»«a i l l t t t i^ mm for 12 mBem» 9f%^ footUog 
@ v^* 
800* 
^liO* 
4pr* 
i i i»* 
Aaa* 
£NP* 
0li!ll« 
t7.l36 
10*007 
8*9B 
11*968 
th.m 
0.40^ 
1(4*800 
1A*796 
1^ *113 
11.377 
5.718 
11*273 
17*467 
10*688 
18430 
12*303 
I3*7a& 
0.4IS 
14*997 
15*0^ 
13*221 
9.743 
7.611 
12,141 
64*214 
69*818 
1^*9(^ 
Of **ff*' 
68419 
63*93 
68.4«} 
67*614 
66*519 
70.910 
74.245 
^* I34 
64.717 
I^«l8t 
71.006 
65*|?5 
66»714 
65.891 
67*0^9 
67.433 
67.733 
72.06 
73*937 
69.390 
MentiSlp m a s t s t^ %Smf$S^ mi& msamam mK^bm%» l a tfeo gataA* oC 
f«ar HOBttto i j i (iCOTnli r mss: 
f9&2 
t963 
1964 
JMIQ* 
Sip. 
4?.9t6 
3.40 
44, ft? 
3l.2tO 
4UJ@0 
11.378 
3«i4JSi» 
4«I40 
tt»f3l 
lf.051 
@«842 6,m 
I4#96t 
:^6l3 
%Mt 
I 4«1^ 
5.941 
4-d96 
T.W3 
31.92? 
Jd«470 
36.100 
32*9T/ 
34*<»i 
t4.a3a 
73*IS4 
6d.969 
SD«636 
4Ut36 
3&»6% 
6t.4IO 
73. » 5 
?7.33© 
?3»9SB 
m*m% 
77.993 
74.39f 
53«CM!3 
5^.4» 
34.668 
53.042 
43.988 
67.3KJ 
m^M 
mJ9m 
79.43? 
75.760 
75.415 
74.181 
76.605 
75.080 
7 6 . ^ 
75.235 
66.096 
42.434 
40.330 
33.314 
74.320 
76.080 
78.070 
76.060 
75.290 
72.6fiO 
47.724 
39.720 
40.972 
48.980 
45.932 
&mi "^sSxm la miSk mm for t2 ammB after pooaixig 
#i^««teaai^i» 
4 as* 
14.256 
2t#52i 
^ . 9 7 2 
46.216 
41.907 
33.505 
1I«24^ 
tQ.d46 
5.241 
3.796 
10,259 
tu326 
4*989 
7.496 
7.7t6 
tt.5t2 
10.149 
19.452 
a6,7t5 
34.39B 
34*869 
34.832 
34.475 
73*314 
5 2 . m 
38.0^ 
44.833 
52.699 
70.562 
72.ab5 
77.435 
80,200 
16.877 
74.903 
75.132 
n*w 
75.S?0 
71.707 
74,450 
41.474 
0.308 
41,353 
41,222 
43.447 
44,107 
70.965 
nontitOr «i2»<is cf ^ « I^ relNKlfi ooiitm^ l a ^m tmstOm o£ OMeaohglim piroem»< 
— - . 
f«ar 1 
t962 
f9£i3 
1964 
M«tttl8 
ri>v. 
QBO* 
«ffia« 
F«t}. 
Mir* 
•i^» 
Way 
^hStkm 
iaX* 
issQ* 
S»p, 
OiSt* 
Sbv. 
O w . 
<lai}. 
P ^ . 
^iff*. 
^ ^ . 
Mt®" 
^ « » . 
^(tll. 
AJg* 
S<^. 
d o t . 
^ u 
fi H«l» . 
20«3ia 
I3.4il^ 
f2«6fO 
%6,m 
t^ .aso 
19.060 
' ia)»3io 
20«3tO 
f9.6ao 
19.3?0 
t9,3W 
td.Mo 
a(».c}oo 
td,iiiy3 
f4.560 
Z>.310 
20.310 
2 » . & ^ 
Z».620 
20.310 
I9.370 
I7«3t0 
I9.3?0 
18.133 
_.._•_ J t . .^ 
•K'S^!r'^ '''^ fiMHH 
1 9 * 0 ^ 
17.810 
%kim 
%7»m 
fi'*m 
id«7i3 
2f,CS^ 
a&.3fO 
t».Sio 
19.370 
19.370 
19.060 
21.250 
17.810 
16.560 
19.370 
20.63) 
2 1 * 0 ^ 
2 0 . ^ 
21.070 
19.060 
17.5DO 
lS.750 
17.5DO 
$>O0|illg 
One. 
Her. 
OOb* 
29.156 
14.635 
1d.i^5 
f6*2a0 
t9«aEiO 
aD.465 
20.310 
19.525 
10.990 
19.3!^ 
18.2^ 
ao.iS6 
17.810 
15.725 
I8.ii35 
19.069 
19.910 
ao.de»5 
l9«060 
18.280 
m^.-. H 
UmtttS^ raSoM iMf Um Protwla wm^mib In t3» ISmnp ol' <JtM«isha3a« nmaittfcttg 
iMUf 
0 W i i « « l * M « M M M M M i H W « H ^ ^ 
Henthi 
nil*-III 11'iiiri-ifWijniiii i i iiii i r , i .B" i i io i i - i r iP^T^ ' ' 
1963 
i'm 
ior* 
iiisr 
t964 
Sip. 
dtp* 
suase 
12.310 
14*060 
I$«(»30 
t2*S0O 
t4*060 
14.371 
f2»lfl0 
9.6«7 
lO.^fO 
10,310 
t3«fao 
13.7» 
14.680 
15.940 
15.960 
14.6ao 
ts.6ao 
16.210 
15.620 
iQ.6ao 
tt.600 
io*6ao 
10*310 
9.375 
15.000 
i5.6ao 
17.5CX> 
i4.6d0 
I5.3© 
t4«060 
12.810 
10.310 
8.437 
9.687 
t3«ia> 
15.310 
13.120 
16.560 
15.310 
16.560 
15.310 
17.500 
mm iie3m9 I j i •«ab mm fo r 12 atnllui a f l « r pooUag 
89r. 
Oito, 
illSI* 
Sif. 
11.715 
10.10 
11.105 
10.000 
11.560 
l3.2ao 
14.370 
15.470 
16.095 
13.590 
14*840 
15.312 
14*215 
10.465 
I0.0i@ 
10.15? 
11.715 
12,342 
14.00 
16*090 
16405 
15*620 
15.310 
15.780 
^.^4 r 1^ 
l isr 
1962 
t96k 
OiB. 
iltlO. 
Seo. 
^ * 
fS«62G 
f * ^ 
9»68? 
8,417 
9 , ^ 
ni»6S0 
17.500 
16.400 
17. S» 
ts.mo 9»|f?5 
tt.970 
11.690 
15.120 
9.375 
f0.3lO 
14*^80 
«4«060 
f4«06D 
I4.S60 
15.940 
f3. t% 
10.310 
15.310 
16.290 
10.620 
I0<i3io 
10.310 
11.560 
14*060 
16.370 
23J^20 
2i.a50 
I7.50O 
15.310 
I4.6d0 
8.130 
12.500 
12;50Q 
1 2 . ^ 
14.375 
16.870 
19.060 
21.875 
29.433 
18.120 
14.680 
16.'560 
U»m viluos in ottcii 8«ai for i2 wmlM i^ ?l«r po^Ung 
12.190 
H.560 
11.4^ 
fl.40l 
12.96? 
15.465 
17.965 
22.647 
22.335 
t7.8iO 
14.995 
15.620 
%tr. 
Q M U 
«7«pt« 
F'ob. 
MlOi ' . 
< ^ * 
^ 9 6 ' 
i^a iu . 
«ltGUL. 
im* 
Sep. 
Cfefc. 
13.735 
lt.405 
9.531 
9*S^^ 
12.185 
12,3M^ 
15.?^ 
16.480 
16.720 
14.S50 
9.842 
13.590 
Wm..z,^ 
^^t lUjr tiSa«s of tli« &^ (ecKit«att i n %to OEUH^ of Qohl^aiift^l^a a^taffcaa 
I M T t^BB^ff , , n^ , rP ft....JI. 
• JaWUu If I in<iiAjwBBHSii»i«m 
t963 
t^a? 
196^ 
Doe. 
lien. 
Sip, 
Ooo* 
30p. 
0(A» 
«302 
.170 
• t3) 
«360 
.132 
•too 
• i ^ 
.234 
. f64 
.518 
.158 
• t fd 
.126 
. ( ^ 
»464 
•t42 
.tOk 
•032 
•<&20 
.558 
.760 
•330 
•25d 
,283 
•100 
•S0O 
.266 
• 13f 
• jao 
•552 
•2td 
•laa 
.400 
• |62 
. ^ 0 
• 2 ^ 
.650 
.994 
.6t2 
.566 
woito^ in 9«e& oce for 12 fla»itha afUr poo^ Ub^  
d&^ 3LSoa^  naallut 
t.552 
t.296 
f.l44 
t.l3t 
f.265 
I«f07 
1.515 
U7a> 
1.465 
1.392 
Qbv. 
S@0« 
«l«i« 
Fib, 
fSar« 
4|kP* 
s^« 
^l!l< 
jNO.* 
^ ^ * 
S ^ . 
Osfe. 
t .4m 
t.t6@ 
i.tt9 
t.247 
t.tQ2^ 
U3S1 
1.121 
f.5l4 
1.03 
1.477 
t.549 
f.3l4 
fipm* ik 
^ n t t ^ ^n^ma of the 4sfe <»al«at Is tb® llvar of SEMSSSMSSM ?«»tatng 
tm» 
W6Z 
1 9 ^ 
1 ^ 
1 tSmmm f " 
Bbv. 
Deo. 
im* 
Fei». 
Itur. 
^^p3P* 
M ^ 
^ua* 
^tiX« 
*«€• 
SeS». 
O J S « . 
C b v , 
I ^ . 
tlfiPO. 
r^. 
Hai** 
f%df« 
] ^ 
il^Q. 
< l « ^ . 
^Qg« 
Ofp. 
Oolk, 
'ii"" 
f.St? 
t.303 
t.36i^ 
USI? 
naio 
um 
i.oa 
t.i4€ 
!.38fe 
i .m 
UOS^ 
t.0^6 
t.tSo 
t«a!f4 
t . i ta 
nsto 
1«l4i^  
t«1|6 
1.304 
uTdS 
t.4l2 
uSio 
" • ' " « 
^a^tlm 
USIO 
t. i72 
t*f@0 
t.a99 
f . i ^ 
i.27f 
0«d23 
utdo 
u%m 
t.573 
i.6ia 
1.2to 
1*120 
l.0?6 
f»303 
t.65a 
nasd 
t.^03 
t«0&2 
1.168 
u»6 
t . 2 ^ 
um 
1 »i^Jlf 
M«8i faia^ afis ia m/^ mx for t3 aootlis aiUiP pcwling 
Ibv. 
0»o. 
<lac!i* 
F@b. 
tiar* 
i^ i i * * 
^ 
jQa» 
^ISX* 
^GKIS* 
S i E > . 
Oi^. 
I»2y5 
ua« 
uas? 
t.4l& 
1.191 
t.379 
1.104 
1.14a 
i.3@4 
i.sat 
um$ 
\^k^ 
1*215 
Uf34 
1.444 
i«4a6 
1«194 
1.^9 
0.931 
1.174 
1.4^0 
f.4C@ 
1.521 
1.334 
firm iiiiir'ii>imrlii«»—tSaBfc 7«ar i Sbntl^ J»di. 
1962 Q»ir* utS? 
1963 4m» 1*493 
l i io. f*900 
1961. «raa* 3#000 
F$K l«60d 
1 % 1.160 
@0p« i*3?d 
Qok* 1«$60 
im. t-m6 
<!*• t.4l? 
1 % f«208 
A l l , f.379 
as, um 
UmW3t3r vOmm o£ Ima (is) in tim maolm mtA 2i,mt oi 
19^ 
f ^ 
19^ 
aw* 
SKltjt 
4l«ai 
F^> 
RiP» 
dp^* 
1 ^ 
^ia» 
iiVkk* 
log. 
^P'* 
Q($6o 
! * > • » • • 
Qm* 
0tSSi* 
PBtX. 
8ai». 
i ^ > » 
itiaoia 
3l*aS9 
23*750 
a.090 
t9*090 
ai.?so 
a9.7fO 
S«7Sd 
&%*m$ 
m.m 3.7^ 
anaso 
3l.SS» 
30 . ( ^ 
39.371 
®.7$0 
m,(m 
a«7$9 
^•080 
,^ MkWe. -., 
39.000 
^S^r # ^ nr^l^ 
m*7m 
22.500 
31*219 
al.aio 
J6.I00 
45-000 
46.(KiO 
57*500 
4US50 
37.500 
3f.25:> 
J^ .COO 
30*000 
as.75o 
37.5SO 
38.750 
mi^" \7 
l^ mtlOy filcwi of tiki P«t m& iioi«tny« om%m%o in tlM KUI«IUI tag 
f«am { liootlui 
t96a Boir. 
OtO* 
1 9 ^ «li[». 
F ^ . 
Har. 
4p>r» 
HaF 
#«n« 
<ria. 
^ * 
Sap. 
Oat. 
Ikrp* 
Baa. 
1964 Jtfi* 
F4>. 
Mar, 
^ r » 
lEaisr 
imt. 
ivl. 
4m* 
Sap. 
Oofc. 
S k^^1l?a«iLal 
0.702 
O.SW 
0 . 9 ^ 
0.615 
1 . 1 ^ 
t*ft3 
umk 
tM3 
t.4l$ 
0.462 
1.6?2 
0.S93 
0.682 
0.374 
0 *2^ 
0 . ^ 5 
O«320 
0498 
0,72? 
0.7&2 
1.391 
0,076 
0.137 
O J ^ 
1.221 
0.663 
O.S09 
0.797 
0.807 
1.165 
0 . ^ 1 
0.769 
0.839 
0.190 
t.444 
0.626 
0.731 
O.507 
0.129 
0.624 
0.379 
0.547 
O.<;D2 
1.121 
1.007 
0.119 
0.i67 
0.442 
•HHBrn?nrnTr*vrai 
78.2S4 
77.094 
77.908 
75.552 
72.756 
75.870 
76.270 
75.218 
74.810 
80.876 
78.496 
77.892 
78.647 
78.496 
79.274 
79.094 
78.659 
77.136 
77.050 
77.2|>4 
74.696 
80,508 
80.568 
78.594 
^^SB£ 
77.829 
m886 
78.400 
76.914 
73.608 
74.820 
7&.S30 
75.860 
74.894 
81.416 
78.198 
77*372 
78.201 
78.480 
79. MO 
77.410 
77.9?8 
76.924 
77.«» 
76.950 
76,972 
80.074 
80.33) 
79.770 
Hatft mAia^ I J I « M ^ aaK f a r 12 ooatba « f i « r poc 
Bov. 
OMt 
Jan* 
F40I. 
»ar. 
< A | ^ . 
^[«r. 
Jim. 
aio.. 
AsiS. 
at^. 
oai. 
^^dJlaala matha 
0.692 
0.406 
0.617 
0.810 
0.755 
O.|0f 
1.151 
1.083 
t.403 
0*269 
0.904 
0.659 
0.976 
0,595 
0.319 
0.710 
0.593 
0*856 
0.776 
0.945 
0.920 
0.154 
0.805 
0*04 
78.465 
77.795 
78.591 
77.293 
75.707 
76.903 
76.660 
fS.256 
74.753 
80.692 
79*552 
78.243 
78.019 
78.683 
^.755 
77.162 
75.693 
75.872 
76.769 
76.405 
75.933 
80.745 
79.259 
78,971 
^BEBSnMMtnMMl 
^oat^ niliMs Hi tii6 ftA mA MttfjrtuM «aiit«itt0 In t ^ iXm» of 
7«ap I Hoiitits T~M g,", , f ^ n „ ft, rff^ff I if,. , M ^ Tjmfdi§. 
t96a 
% 9 ^ 
Jan 
Feb 
Wtlti. 
Map* 
2,22$ 
12.1S2 
10.315 
5.902 
5.031 
4.ai^ 1 
t.t86 
td.ado 
f3.220 
7.S53 
4.023 
ni3t 
a«465 
5.999 
tO,$tik 
10.697 
10.85S 
7 .0^ 
a.7l33 
6.384 
6.sm 
5»d45 74.344 
t.a05 76.746 
t.94l 
9.815 
11.105 
d.g?77 
4.737 
4.d82 
1.163 
i.l?a 
13.619 
10.333 
0.56d 
3.56i 
0.525 
7.924 
6.030 
tu69l 
7.975 
1.966 
1.516 
7.5?3 
5.088 
79.318 
72.410 
66.558 
71.^14 
74.516 
74.909 
71.990 
77,688 
60.120 
69.704 
75.006 
77.3M) 
77.372 
75.064 
70*628 
70.772 
70.124 
76.110 
W.744 
73.610 
74.290 
75.192 
78.136 
77.874 
69.892 
70.990 
73.960 
16.408 
74.616 
16.618 
78.092 
66.040 
71.980 
74.886 
?8.QtiO 
79.136 
73.444 
74.3M> 
6 9 . 1 ^ 
73.«» 
73.436 
71.334 
78.269 
71.158 
75.960 
mm til»«8 in • a ^ m» tor 12 maatim afUr pooUqg 
oti . 
ttar. 
0«A. 
a.aio 
3.125 
2.167 
8.483 
9.005 
10.579 
8.299 
7.943 
5.946 
1.987 
12.332 
9.727 
7.206 
2.683 
1.^3 
8.869 
8.967 
10,134 
6.396 
6.709 
1.664 
1.5(i4 
10.996 
7.710 
74.675 
77.QW 
77.845 
72.471 
70.811 
71.226 
72.J16 
73.890 
78.216 
66.815 
71*997 
75.039 
78.088 
78.505 
71.668 
72.465 
71.644 
75.104 
74.096 
73.976 
73.180 
68.601 
73.710 
HeottOy -nimB o f Vtm W&% mA Molstum ooRUots i n tbo gmtA* o f 
1962 Itov, 0*793 n?67 a&.^ SD d0.9J6 
mtu U78d 1.096 82.004 6 3 * ^ 
1963 Sm* 2.770 n2ii d i . i ^ di.368 
?^ . 3.553 2.7S4 00.912 78. l » 
Mar. 3*483 3 . $12 d0.$02 78.992 
Apr. 4.6dl 2.6d7 79.360 80,682 
Migr 5.292 4.S72 78.000 62.960 
Sm, %7m 4.731 69.321 410.005 
<lal. 5.096 6.451 74*344 ^.9l6 
4m* 1.123 3.318 84.750 69.974 
Stp. 4*3^ 5.033 77.976 71.968 
0 ^ 1.615 2.441 82.930 80.460 
mr, 1.105 1.754 84.960 80.970 
tm, 2.751 1.095 81.800 82.708 
1964 ^m» 3*600 0.374 80.466 85.500 
Fife. 2.695 1.532 82.920 82.252 
»9». 4.294 1.747 79.380 30.^0 
*!»,. 4.710 3.123 79.345 TB^SkO 
MiQ' 3.334 2.919 7 8 . ^ 65.898 
4m. 4.438 4.444 76.033 6|.2S0 
iltH.. 4.959 5.792 77.228 62.192 
ms, 4*567 3.191 77.400 70.338 
itp. 2.176 3.147 80,QaO 80,195 
0«t.. 1.423 3.996 ^.93t 78.400 
l^itm VOJOM in imxSi mm for 12 aoot^ aftor poedJUas 
BoT. 0.949 1*760 85.9^} 80.953 
Oso. 2,269 1.065 81.902 83.272 
4m, 3.185 0,792 80.973 83.434 
F«l). 3.124 2.143 dl.9l6 80.203 
HftT. 3 . 8 ^ 2.629 79.941 79.93$ 
4|»r. 4.695 2.905 79.350 79.51! 
msf 4.303 3.745 ^.435 64.429 
4m, 7.093 4.587 72.677 60.642 
JiO.. 5.0S7 6.121 75.786 60.554 
«48. 2.847 1.25^ 81.075 70.156 
d^. 3.282 4.090 78*998 76.081 
09%. 1.519 3.318 83.410 79.430 
••nr iiiiniMniiiMiimTimiiniriiii—wifciMiii iinwiiiiii[ immmMtmmmmt9KKKtmmmmmflmmmmBKWfUKB»mitmmmmtmm 
t%2 mi9, 15*9¥» t9.%0 
I)i9. 19*170 i S a ^ 
19© J«*. t5.9«S t4«370 
i^^. t7.§oo ia«ta(> 
II«r» a0«6a0 19370 
^pc, %%ym ao.ooo 
ii«7 a>.930 ao.3to 
^Ett* 3f*2S0 2t«C)^ 
* f i . 16.960 19.620 
iif^. 16.370 |?«S00 
Oit. 19.370 ia.?90 
3»v. t5«3fO i4*6ao 
teo. t9.0DO 14*060 
1964 Sm. 14*060 t4«680 
f ^ . 19*940 17.900 
£ ^ , 13.750 td.750 
1^. »«ooo m/m 
my ^.620 20.620 
<!«». ao.000 aD.ia$ 
«»g. 16.960 15.940 
9«p. 16.960 i a lao 
Oeft. 13.750 i3.4M> 
E M O 1^ 01103 1st «Hii^ a«K f w i2 asQtlia laf tor pooling 
<SyipiU««^ atmlhs 
aorv. 19.625 19*310 
Siio. 17.189 16.09a 
Sm* 19.000 14.929 
F«1», 16.720 17.810 
ItttP. 19.689 19*060 
^1?. 19*685 19.J79 
ISior 20.779 20.465 
4m, 20.629 20.997 
^0. . n*500 21.719 
«ig. 16.960 19.780 
8 ^ . 16.715 17.810 
OQ«. 19,060 18.999 
^mt l i l r «iil»ea of tts« Pxotdlii ooi^ss^ i n « ^ Uirer of gif«ftto^ ^ » ^ # t 
XBST 
i^a 
190 
t 9 ^ 
1 Hoot^ 
Hav. 
Qso* 
#iaii« 
F o b . 
aar. 
i%ip« 
^ 
<!«»* 
J u l . 
Hag-
€iOt^ < 
ffeyv. 
990« 
3m* 
ir^ib. 
J%p. 
4£ap« 
1 ^ 
i|llB« 
JllX* 
l»S* 
fi^ft. 
Oat. 
1 Hols 
If.lQO 
t2»iaQ 
9*5?5 
S.750 
ft«2JI0 
14.066 
t2.ia& 
14.689 
t6,560 
fl*i?0 
to.ooo 
I 3 .?» 
tO*3fO 
9*0£0 
ft,07O 
t3.ta> 
isaac) 
f^.tSD 
f5,940 
15.620 
11*870 
15.633 
l$*0(» 
14.375 
t ^ l " " ^ 
ia.5oo 
11.560 
9.062 
7.1^ 10 
12.500 
14.680 
13.750 
14.060 
i6.a$o 
la.sio 
11.600 
ia.dio 
n.STO 
9375 
10*620 
ia.iao 
14.060 
144)60 
i6.aso 
I6.a50 
14*6® 
16.560 
i6.a5o 
i2*8m 
U^m «»2tii}8 lA oiofa mm $i» ta aoiAlui «rt«r pi 
< 
Bov. 
Ste. 
^«a. 
Pil». 
W»* 
4pf* 
KKT 
^ » . 
a^ SO.* 
m$* 
di^* 
Oet. 
tGtpUode oontlui 
10,955 
to.6ao 
10.62a 
10.935 
f a . f ^ 
13* « b 
14.060 
15.150 
t4«2l5 
13.745 
12.500 
14.06a 
ia.t65 
10.467 
9.a4i 
9.995 
o.aflo 
14.370 
15.000 
15.155 
15.465 
14*605 
13.925 
ia*mo 
mummmmmmmmmlLmmmimimii ii mii M i»iufcumiii SJMSSW^wiiwiMM&BB im^ 
mz 
19^ 
19ii^ 
Hyr. 
Odfi.. 
tl«Q« 
F«^„ 
] i i^ . 
j f i ^ * 
1 % 
4l8l» 
^ ^ . 
1 I H U l * 
£^P. 
0B«. 
tbv. 
See* 
il®)Ot* 
B9b« 
i%r. 
<^% 
ISigr 
4titt. 
4ia. 
lag. 
^ . 
Out. 
o.iao 
ft*S60 
10,090 
8*710 
f l *9 l^ 
t1*900 
%kMli 
t6 *d^ 
I8.7I& 
t l # W 
15*000 
f2«ia) 
t2.810 
9.600 
fo.iso 
m.30 
m*3^ 
t2*KX^ 
f5aiO 
f7*S0O | 6 . ^ 
%<k*m 
tMdo 
t5*3«0 
0«iaD 
12«5Q0 
13 #710 
0,400 
14.630 
t4.0£0 
:^*500 
30.937 
33*iao 
21 .^637 
00*629 
15*9^ 
13.120 
10*000 
11*600 
t4«060 
14.060 
14.060 
17.500 
30.930 
27*500 
21.2S0 
15.620 
12.500 
H[«e) vaa»€o la oa^ •«» ieor tS M U I ^ « I 
i^ir. 
O M . 
im. 
Pth, 
1 ^ * 
n ^ . 
^ 
^ttQ. 
^ H t 
^Ug, 
Bi»p. 
Oe^ « 
i£ta{aio«ite tnafelis 
I3«96S 
10*620 
10*310 
9.$I0 
13.125 
lf.S75 
14.6^ 
17.185 
17.500 
14*060 
14*8M> 
13*745 
13.120 
11.250 
12.675 
i t . a ^ 
14.370 
14*0^ 
22*5EX> 
30 .9^ 
303K) 
22.963 
ti«iao 
14.220 
tmof 
19^2 
19® 
1 ^ 
1 Bm^^ 
%f* 
0VG* 
^im* 
F«l»« 
IHisip^* 
i^|pa^» 
^ ^ 
tlWIit 
ivSU 
#10* 
Stp. 
(3to^ . 
Sov. 
iNMSk 
^ 4 ^ * 
P<^« 
ttiT. 
4I^» 
^Sf 
#tm. 
^ i t l . 
«!§. 
^ • s > * Qi%» 
1 '•• / ' • ' $ • ' • 
l„SMy9 fi 
i « s ^ 
t.S96 
t . ^ 
umz 
um t«2dD 
f.2d0 
u3Sk 
t*338 
f#2(^ 
U $ ^ 
1.39$ 
1.255 
l*3oO 
t«f63 
i.oaa 
f»3S} 
ukm 
1.336 
t«IK^ 
1«tf4 
} « 0 ^ 
t.?6a 
U332 
• JK 
f*fa^ 
USMi 
um 
u266 
U500 
f^a 
uum i^% 
tjm 
U2M 
1*4^6 
I«f92 
t.a97 
n44a 
1.400 
t.isa 
f.aid 
t.420 
um f«3a^ 
t.lSd 
uim 
f.698 
t«390 
@3V« 
Q«»* 
Jan, 
Fil». 
Hir» 
idfss* 
# 1 0 ^ 
iE^* 
S«p* 
60%. 
t*a7i 
t . 3 ^ 
ua^t 
I.t87 
f.375 
n^a^ t.26S 
1.427 
i»s@a 
usra 
uSTi 
t%3a9 
u 3 ^ 
s.m 1.383 
l*<KI9 
1.359 
f.4ao 
1.392 
1.419 
t.383 
t.S72 
f . < ^ 
i«36| 
1963 Q»v« t.3S^ U3^ 
f«g>. f . O ^ 1 . 0 ^ 
019^* 1*370 %*$k& 
4m* t«3l4 uWk 
te. 1*1^ t.ftd 
• ^ , I •130 t»^i 
.&•:;>• f«0t2 t « 6 ^ 
Ost* f . t 63 u36i> 
M», },J32 f.4lO 
t ^ . 1*612 U2t8 
^ » 1.310 1.433 
£Ml7 1*296 1.293 
^ 8 1 . Ui36 i«t6i^ 
S^u 1«36d 1.069 
a @ . 1 * ^ 2 1.433 
a«i^* 1.32(3 1.312 
Oet» U3%0 t.4dO 
tl«m viaiiQs III me^ mm for 12 i iea^tt «n«p {»>oiiag 
t.343 
1.624 
1.450 
1.242 
1.332 
1.358 
1.431 
1.141 
1.32 
1.650 
1.478 
09V« 
Bw» 
^QHm 
Weh* 
Urn-
4f3P« 
^ 
jNm. 
^ l . 
<Sa@. 
s«p. 
i^lb* 
i.3ta 
t,m 1.372 
1.176 
f.49l 
1.312 
1.S^ 
1.137 
1.2^ 
1.4^ 
1.416 
1.2SII 
t962 %v, {^03^ a.SSrO 
8«». t.7a> a«m 
19a im* i»k7Z 2.M2 
fib* f . ^ %*m& 
Urn* u^% a.f3^ 
H«S^ . 2*100 2* tad 
im, 2.110 2.a?o 
^ t t l . t « ^ t.6Q0 
s«s». ulkk t.fa$ 
0ot« t*40(l 2.130 
Sbv. t«2M} 3*00 
tea. 1 « ^ 3.144 
$964 ^« i * 1 « ^ 3«Q36 
F«to. nO@0 t«a76 
i^fiT. i«420 t.944 
^ . r.720 a » 2 ^ 
tits' 2«3? 2«2t2 
^ i » . 2 . 0 ^ 2a40 
3^, t.444 USPS 
aig. t«4S6 <*S^? 
ao|}. nloo 1.690 
Ooli. uW» 1.320 
Hosa «9la«» in ew^ s«3i lb? IS laoatlie mtU(f poolUag 
^17. i « m 2.ta& 
l ^ « f.SlO 2.134 
4m» UiM 3 .^224 
ir«b. f.4S6 1 . ^ 
tl&p, U$tO 2nQ0$ 
4ipt* 1 .6^ 2 * 1 ^ 
1%^ 2.169 2.lti9 
^tm. 2.074 2.205 
^ a l , 1.520 n 7 l 6 
4ag. Ii40d t.S9S 
Qi^. 1 . ^ 1.809 
Oel. 1.360 i . 7 » 
^ s a i t ^ wOxnm of lUraa (io) ito tli» enaela «i$ l l m r of 
t962 
19^ 
19^4 
flerr. 
S M . 
«l«i. 
^«ii»* 
ti«r* 
apr* 
l^ jQ^ 
4iffii* 
JiO.. 
<d3iS* 
&m* 06^* 
So^< 
Ooo. 
diO« 
Fi[S»* 
^iV. 
"WmSfMUt 
a!?«|90 
Jlt$«OCI@ 
a^«SQo 
®.750 
^^.006 
0*750 
2 ^ . 1 ^ 
ja.Goo 
0.T5Q 
a$.@0D 
3a.SQ9 
at.sid 
m.m 2!*2$0 
;il«(9oo 
29.000 
id«ooo 
%>,am 
39»<3QO 
37*7S> 
a$.ooo 42.100 
^ .000 |9*S|0 
0.109 
47.5Q0 
32.100 
29*075 
S7*SKS0 
^ . 7 1 0 
47.S0O 
2^790 
39.7SJ 
32*$Q0 
37.7S© 
42*000 
JtiBmSBUm'mJsiL 
WaaVtS^ ms& i^s of tbd Vm% tmi lloisl»x<e oontentt in tti» BKUMI* of 
f«ar Hoatlw T 
t96a 
1963 
t964 
Sov. 
Sao. 
^an* 
Fab. 
Rar. 
Jlpr. 
MfiQT 
Jon. 
#ia. 
«i3@* 
S«p» 
Od^. 
907* 
Sao. 
i(m* 
FA. 
HBP* 
4pr. 
H«r 
<lllEI* 
Jta. 
4t»ig« 
S 4 ^ . 
Ckst^* 
0.753 
0,372 
0.673 
f.0S6 
0«332 
0.270 
0.3^7 
0.349 
0.212 
«r 
0*826 
t.tos 
0.266 
0.685 
0.681 
0,464 
0.395 
0.306 
0,416 
0.554 
0.458 
0.3S9 
0.360 
1.511 
0 . 1 ^ 
0.189 
0.565 
0.791 
0.168 
0.185 
O.208 
0.384 
0.147 
— 
0.658 
0 . 9 ^ 
0.113 
o.2aa 
0.532 
0.608 
0.413 
0.554 
0.331 
0.490 
0.23 f 
0.359 
0.550 
1.2M) 
79«0ld 
79.950 
78.260 
77.376 
79.210 
78*848 
77.960 
78.922 
79.912 
-
77.294 
77.598 
80.250 
TO.552 
79.116 
78.692 
79.390 
80.714 
79.308 
77.910 
79.956 
79.745 
79.998 
77.434 
78.402 
9Ci,62Z 
78.074 
77*866 
80.464 
79.170 
78.f?0 
78.794 
80.248 
.. 
73.580 
78.852 
80,822 
79.652 
79.652 
79.002 
79.254 
79.442 
80.102 
77.578 
79.992 
79.804 
79.276 
77.238 
1 "nOskas la a a ^ aax for 12 agntiia after poaa 
iSov, 
Sao* 
Jant* 
Pab. 
Mar. 
4pr, 
ntv 
Jtti. 
Jul , 
#%• 
S ^ . 
Oet« 
<j|^ plli«ata mmtha 
0.5fO 
O.SStf 
0.672 
0.775 
0.363 
0.288 
0.411 
0.451 
0.335 
0*339 
0.3J3 
U3C» 
0.296 
O.200 
0 . 5 ^ 
0.699 
0.290 
0.369 
0.269 
0.437 
0 . 1 ^ 
0.319 
0,594 
t . l l t 
79.624 
79.251 
78.6i» 
78.034 
79.300 
79.781 
78.634 
78.416 
79.964 
79.745 
78,646 
77.516 
79.622 
80,137 
78.863 
78.434 
79.859 
79.306 
7 9 . ^ 
78.186 
80.120 
19>mk 
78*923 
78.045 
m ^ 
matm^ '9sixM& Qi tha Fat mi Moiota» oonlwitt In th« llvor ot 
u», 5 w«m 
1962 aor. 
|}S6« 
t963 4«n. 
P«l», 
Mar* 
t0r« 
^ 
<liiii« 
«f«a.. 
^b%. 
Sip« 
Oot* 
Sov. 
9t«« 
1964 Jan. 
Fito. 
HttP* 
^ r . 
««r 
JUBit 
Jta. 
4ka8-
dilp« 
Otft* 
1 H ^ ^ l 
5.t60 
4*on 
a ,^2 
4.d93 
4*0Jb 
5*425 
2.942 
4.243 
3.239 
m, 
S#9DO 
4.Sfd 
4.395 
2.l9t 
3.064 
3.023 
4 . 2 ^ 
5.235 
t.a49 
1.467 
4.ta6 
4.?0d 
3. sot 
5.4I1O 
•^'f" • 
4.d05 
3.906 
3.20f 
3 . 5 ^ 
4.655 
5*603 
2.717 
4.447 
3.62t 
«> 
5*640 
4.649 
4.935 
2*251 
2.931 
3.336 
3.401 
4.965 
2.000 
2.165 
4.750 
4.447 
3.73! 
4.403 
( HolstttMft 
IWEf^frn'MTrf^Tl 
73.203 
78*073 
79.136 
73.462 
79.112 
76.812 
79.132 
78*370 
79.940 
Mil 
76.192 
76.956 
7f*m 79.170 
79.:a6 
78.736 
77.5fc6 
77.018 
m*k9!> 
QOmZA 
79.215 
75.490 
74.916 
75.580 
71*800 
78.0lb4 
79.154 
73.344 
77.233 
76.7» 
78.192 
78.090 
79.816 
«• 
%.996 
7&.916 
1^.004 
79.898 
79.180 
76.923 
77.996 
76.928 
79.346 
78.474 
77*378 
76.088 
73.868 
75.152 
MB«0 vaXtieo in <iftfi3t »<« for t2 Qon^e alTlwr p»oa 
Sov« 
M90» 
«faa« 
Fijb* 
Mar. 
4pr« 
S^' 
Jun* 
tiia. 
^»I3. 
daf>« 
oet . 
dM33ii<iat« i e » i l ^ 
4.777 
J.toi 
2.673 
3.7oa 
4*152 
5.330 
2.395 
2.855 
3.737 
4*703 
4*733 
4.979 
4.370 
3.079 
3.066 
3*450 
4.023 
5.234 
2.759 
3*306 
4*135 
4.447 
4.685 
4.sa6 
75.363 
7B*6m 
79.186 
78.599 
78.329 
76.915 
79.791 
79«»8 
79.S??7 
75.490 
75.554 
7 6 * 2 B 8 
74.902 
73.971 
79.167 
77.636 
77.642 
76.839 
78.769 
73.232 
73.597 
76.083 
75.432 
16.034 
;tiS 
Monthly inSsum «^ tlie Fat aad HnUtura oaiit«ait9 la Hut Xlwr of 
I Xesr ^oatto M^iJ^i^Vi ^ f f C«tf^ . 
1962 
1963 
t964 
Oot. 
nor. 
00%. 
3.627 
3*01^ 
2»?83 
3.008 
4.006 
3.at3 
2.110 
2.120 
2.491 
2.422 
2.644 
2.733 
3.630 
3.027 
3.902 
3.4^ 
4.0IS 
2.299 
2.362 
2.631 
2,651 
1.441 
0*7^ 
1.080 
0.973 
0.808 
t.245 
1.345 
1.0^ 
0.432 
0.689 
0.616 
0.943 
0.604 
0.547 
0.620 
1.109 
1.079 
1.054 
1.681 
1.395 
0.444 
0.233 
0.917 
82.552 
82.052 
81.597 
73.620 
81.800 
^.936 
^.012 
84.297 
mm 
83.710 
82.990 
83 .W 
82.644 
84.312 
80.119 
^•840 
79.340 
80.060 
78.160 
83.366 
83.760 
80.483 
81.241 
81.65! 
83.690 
82.575 
83.0C^ 
82.75E> 
74.200 
72.490 
76.856 
83.996 
.* 
81.860 
82.535 
83.850 
83.740 
84.200 
83.370 
77.716 
77.0M) 
75.^4 
71.888 
77.865 
83.280 
82.970 
80,720 
l^ oafi "VsHsos in «NM^ &mt ior 12 »GBit}» aft«p pixBLk^ 
82.750 
83.715 
83.367 
83.185 
80.233 
75.620 
74.147 
74.372 
80.930 
83.280 
82.415 
81.627 
HOT. 
QtfOm 
<Sm* 
Fife. 
liar. 
^^» 
1 ^ 
«lim. 
J«a. 
^MS* 
s^ . 
08%. 
2.422 
3,215 
2,690 
3.206 
3.560 
3MS 
3.727 
3.916 
2,204 
2.362 
2.375 
2,571 
0,992 
0.701 
0.813 
0.796 
0.958 
1.162 
1.199 
t.363 
0.9(^ 
0.444 
0.461 
0.766 
83.737 
82.596 
^.182 
80.888 
79.830 
80.570 
79.496 
79.096 
83.831 
^.760 
82.096 
82.115 
wmmmBm 
Mootiajr mtluQs of tli® nr^ steSn <affii««»il !» the ansold of a»^ita^ iwyii^tffla 
aaHWWRfMMiiWVMHHI 
T f«tf* l^mttis 
mmASSKBOtm 
1962 
19^ 
1964 
l^tp. 
0(I0« 
^i i i * 
! ? * £ ^ . 
E»P» 
iS|)3P* 
^ 
^1SII« 
^ ^ . 
<W8» 
»#!>• 
Oiii. 
s ^ . 
I}IO* 
^iit* 
f i ^ . 
Mgr. 
i^ pi?« 
^ 
itB^* 
iftlJt* 
«a0. 
S ^ . 
OBt* 
f9*%d 
t5*3lO 
f4*C!69 
14*%0 
t7#a» |6,|60 
ao«9io 
19*31© 
id«4i(0 
•^» 
t7,S00 
I7 .S» 
t 6 . j ^ 
tS*3tO 
1^*$^ 
t$*439 
t6.S60 
If.SOO 
fd*tao 
20.000 
f8.f20 
t 6 . ^ ^ 
f6«07O 
ta.6to 
14*060 
II1.O6O 
t3.ta9 
f4*060 
16.290 
l6*d70 
19.370 
19*060 
f8«iao 
» 
I6.S70 
f7.SP0 
i$*6ao 
15*310 
f5*9M> 
li^.375 
i6*a$o 
16. $60 
18.120 
i^.000 
ty.SDo 
17.500 
17.500 
13.310 
HMQ ii^ aliQits to eae^ 9as f ^ ia aoollis «ft«r poolitig 
I4.3W 
14.605 
14*530 
14.217 
16.290 
16.715 
13.745 
19.530 
17.81O 
17.500 
17.165 
Ibv* 
066. 
^0 t . 
JPlfe* 
i3«r. 
J|r . 
;^ lsUf 
J^tiii« 
^tibl. 
S^* 
Qs^ 
Osfe* 
16.095 
15*310 
15.310 
f5.a55 
17*030 
17.0^ 
19*215 
19*685 
10*1^ 
16.070 
17*1^ 
15.155 
I III WHIM >i.,«i,.imri.iii|iii,ii«|i(.iiiiiiin •i i i. i. i i m ii.,T|.ni.iiiiii.....»ii....iB.^> nii im i i . . . i . II.ILI •i.ii.niiJUiiii.i i 
mk 
Q»v« 
S0G» 
Sm^ 
Feb* 
^iflT. 
apr« 
^ 
ilaa* 
i l i a . 
^ ig * 
B<3||>* 
Got. 
9&v» 
dso. 
#m. 
F@Si« 
llgJC a^ 
•ApP* 
Sasr 
4te. 
<ftil. 
iAa@« 
Seip. 
Oot» 
13.750 
^.080 
7.SI0 
tQ»6m 
f.37S 
14*0^ 
11*310 
13* tad 
}n0?o 
* 
}3*S» 
l3*tS0 
I3«ia3 
10.310 
I1.2SE> 
11.^00 
13.130 
13«ISS> 
i4«^ao 
1^.299 
IS.310 
14*630 
1o* ^ 0 
i2«tao 
1«>370 
9«<l@0 
d.750 
9*^ 
n.aso 
t5*9t0 
14.600 
t4.6ao 
14.375 
•to 
12. » 0 
la. ido 
12,810 
11.600 
9.637 
11*230 
14*060 
15.310 
15. %0 
16,$60 
16.3^0 
13.^0 
tC iao 
11.070 
mm v^ tofiKJ In m/Si m»L for 12 miiX>i» « f^r isooUog 
13«590 
10*610 
9.216 
10.470 
12.655 
15.625 
15.310 
15.620 
15.467 
15.940 
15*310 
12.025 
BS9* 
0»e. 
4flQ. 
1 ^ ^ . 
mt* 
i^i^. 
M0y 
^ m . 
Jol.. 
A^g. 
Q9p» 
OBUI* 
13.435 
10.155 
9*510 
11.110 
11.347 
13.5?0 
14.995 
I4.6d5 
13*590 
I4.6i0 
14*530 
12.690 
BoolfaSjr mdmm of llso f^mfudA QtxBfym% la tdie gonedfi of MggfaMt a—MtfialA 
r 
fftr fi M Q C I W U S 
3 
jmsL Imum II iiiMiffiniiii 
f96a 
19^ 
Iteo* 
t96& 
1% 
#011. 
Fab, 
& ^ 
7.810 
0.7S» 
9*060 
ta*eto 
I0«3fd 
10.310 
0*129 
l2«StO 
9.062 
n.3?o 
9.699 
t03lO |0.62(? 
;;&»afO 
29.000 
i3.tao 
12.900 
0.120 
t2.$90 
t t . ^ 
9.667 
11.210 
14.6® 
10.123 
2f.2$0 
2^.2«) |$.620 
ia.soo 
13.750 )0.3fO 
Mmm w^msm im emh met. im f a wso^s cfl«p pooling 
Of®* 
tiar* 
Ost»* 
f2.0l0 
t0.46S 
d.416 
9.665 
9.63$ 
0 .»O 
14.8^ 
42. too 
t2.96f 
10.936 
I2.td$ 
10.470 
8.437 
10.700 
12,650 
99.595 
22.730 
22.105 
14.370 
12.I0O 
13.125 
11.715 
mmsJ3^ 
^ontljT mdyyuis of tlia 4ab o^ton^ i n ^tm aoo^be of llafgttta ftrmtfTalii 
I t a r 
1963 
0^ 
f96ib 
1 13^ 31^ 18 j 
%ir. 
iMWw A 
<!«»• 
IVb. 
I3«P. 
4 ^ « 
i ^ 
tHtti* 
flux. 
«B^^« 
i^« 
m%. 
Qonr. 
8«6. 
4liin« 
l^«b. 
Hsr. 
# 7 . 
% r 
i&Kt* 
4lia^* 
Istg* 
St|>* 
Os%. 
B 
, Ifal« i.„. 
1 .0^ 
t«2@4 
f « l ^ 
1 . 1 ^ 
uzm 
u^»d 
I.J6& 
1.234 
n f40 
M l 
L i^lbO 
ntS6 
t«0S9 
f.353 
f«3|0 
f«0£4 
f«a5^ 
1«t6@ 
t.338 
t 4 5 8 
1430 
1«%2 
t . ^ 
t , t60 
1.0^ 
t*s!ia 
t * : ^ 
i . f ^ 
u t?6 
t«32D 
t^m 
t .K% 
t « i ^ 
» 
t*260 
t . l43 
U390 
1.306 
t . t c^ 
f*t63 
f > ^ 3 
USm 
uiaso 
f*690 
i.6Sd 
1*663 
U76& 
u37a 
M««Q ViOaioa i a easli SQK fox* tS lamtiis af%«r |oo3Lk« 
^ * 
99%, 
n0SS 
f«3a6 
t .at2 
I» l t3 
i*as3 
t#a3s 
f.32t 
1*116 
I«3d0 
uTta 
1*6t6 
i«t5a 
t«ai9 
t*a69 
f . l65 
um 
um t*|00 
f,30!? 
»«5oa 
n i M 
u683 
I.5f4 
1*3« 
Y«ef 
tf6a 
^ 3 
f964 
1 BmHim 
Itbir. 
I ^ * 
4lfill« 
F^. 
^ i r . 
i^l^» 
£li^ 
#mi» 
410.. 
«a«» 
08|>. 
^38t. 
Il»fr« 
0«(i« 
3m* 
Pfiij. 
Hair. 
<^ M «^ 
Hasr* 
i^ CQI* 
4f«at. 
^ « 
% » • 
Qe«. 
i 1 s , , M ^ , ,f Famala 
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«fMM|lMIHMMI 
mfmmmimmimim 
1962 
1 9 ^ 
S»v. 
Oaa* 
4 an* 
F ^ . 
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#*"• 
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20»(^ 
3.7S0 
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t6*Q0O 
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31«8?5 
as^^oo 
a&.290 
t5«a$o 
3 « . : ^ 
2 t . 2 ^ 
I9*€00 
4S.00O 
^ . $ 0 0 
41.250 
m*50!i 
44.3?$ 
22«S0O 
^Kl^l>9 MqpPvff 
40.^0 
S S . ^ 
S^sao 
69.7S0 
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40»62S 
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4S*5DO 
3$«O0O 
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2a.$(30 
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^Mmmmmmmatm/m T 
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I96l> 
3 ^ 
0«2S1 e«439 
0,909 Q.336 
0*374 
t«309 
2«3S9 
2.328 
l*43f 
o.a^ 9 
3«1|6 
0 . ^ } 
0«36d 
©•991 
0*399 
3«m 
1*303 
2*135 
2*a^ 
0*639 
2*(m 
um 
0.30t 
0*803 
0 , 3 ^ 
t*aE>9 
0*223 
0*735 
0«49t» 
0t*394 
76.314 
8O.3«0 
77.434 
70.344 
79.1^ 
79.038 
79.f96 
75.6t3 
7e.3»2 
79.310 
7e.©d 
79*428 
80*329 
79.004 
60*190 
89*143 
80470 
?d.4f2 
77*368 
79*078 
ao«5S4 
78.202 
78.576 
80*922 
81*300 
79.636 
79noo 
78*490 
78.964 
78*930 
76.172 
73.716 
79.780 
78.68E» 
78.220 
78.008 
76,820 
79.768 
78.382 
80.516 
80.696 
79!6ft2 
10.829 
79.938 
79.404 
78.586 
timm vaS»«Q in MOh ««{ for 12 aonliui af Wr potAiag 
U473 
0*669 
1.222 
1*450 
0 . ^ 
0,898 
0*496 
2.571 
2*730 
1,029 
1*324 
t.649 
090, 
4i^* 
Pe&* 
l^iT* 
Utsr 
4«X* 
#%• 
^ * 
Oirt^ « 
t,yoz 
2.131 
i .e^ 
2*477 
0.5?9 
Q*m 
t*6l5 
2*2M!^  
2.485 
0.955 
1.30 
1*390 
80.411 
79.317 
79.672 
78.812 
79.246 
79.ill 
78,725 
78.583 
77.345 
79*433 
78.778 
18.557 
79.465 
79.060 
79.702 
78.742 
79.503 
79.«0O 
79.705 
77*907 
71168 
79*859 
79*QM» 
78.403 
Moi^tajr tislttM of %tm feSt> toA MssiMmm <K»its«ato I,Q %t» Mvtr of 
I FAM ' I Ha(l«ti»iti tloaa^ iD Hidll 11325 
f9&2 
l9ftS 
19a 
Say. 
4VOL, 
xmo. 
%m 5.571 
9,40$ 5*570 77.<94 7?* 190 
3.331 
z,m kMl 
3*999 
2.75d 
2«aal 
f<QOI 
a*SQi6 
4 * 4 ^ 
2*709 
4.758 
a.?04 
2«3M} 
I.t44 
3.^t 
3.3ia 
a.t^ 
a»t7t 
0»9f7 
i«di4 
3.5D7 
3.C0d 
4 * 2 ^ 
2^11 
i.4?& 
3*431 
f.682 
2395 
3.2^2 
tJbf7 
1*340 
t«5dQ 
^129 
4 # t ^ 
1«fG9 
2,341 
t«2a& 
1*215 
2,060 
uido 
u50^ 
2*45? 
731164 
79.3I1O 
75.640 
70.112 
79*262 
78.552 
7d.9iO 
77.352 
77.680 
77.3^ 
76.964 
75.952 
80,210 
80.496 
79.788 
81.644 
80402 
79.480 
78. m 
76.444 
76.6^1 
80.600 
77.990 
79.512 
7a.7«»4 
78.796 
S.084 
79.180 
78,714 
78,508 
76.190 
76,990 
79.792 
79.356 
79.^ 580 
80.52i6 
80.9^ 
82.374 
00.772 
79.f?2 
79.952 
77.416 
^ « a ^r^imm iA ttaeli mat iQ» f a rnxse^aa a f l ty peo3ii« 
OQ^. 
4.215 
4*055 
2 * 4 ^ 
3.076 
3*174 
3.117 
3.000 
1.821 
1.172 
1.895 
3*378 
3.4H 
3*918 
3.990 
t.7as 
t.742 
2.40 
2.^ti4 
1.697 
1.048 
1*675 
2.517 
2.747 
76.974 
77.209 
78.565 
77.586 
77.925 
79.304 
79.385 
80*098 
@t.625 
79.195 
77.768 
77.062 
77.801 
77.090 
78,al8 
79.978 
78.785 
80.029 
79.870 
80.585 
8t.928 
79.386 
79.333 
77.962 
CiBni'ilffWii rmifffg 
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tmtam t^JllltM 
•,^!,!i.lfp«fej ••PIT*' f-iJt?P'**K MfiWBBimiiiHi anil 
1^62 
19^ 
f96| 
itoir* 
Mar. 
0.750 
o^m 
0.807 
0,dl^ 
f,0S7 
t.0?& 
0.677 
0 . 1 ^ 
0.991 
0,310 
Q.m 
0 . » 7 
0»9ta 
0,919 
0.97li 
0»974 
um 
0,879 
nata 
0.4:^ 
o.ais 
0.2SII 
O.50& 
0.397 
0.397 
0.437 
0.619 
0 . 9 ^ 
U3t6 
0 , 9 ^ 
0JM3f 
0356 
0.4S? 
o.ag^ 
0.41$ 
0JI40 
0.4S? 
O.0S5 
0*900 
1.418 
0.463 
0.347 
0.a5t 
^.409 
82.2&0 
l}2.064 
02. ISO 
ao.fso 
01.232 
69.022 
81.942 
70.064 
75.746 
77 .5# 
82.506 
^•090 
6!«SQ0 
02,860 
79.338 
^.836 
£0.000 
02.000 
83.330 
83»iao 
83*6 }8 
82.896 
82.150 
79.674 
72 .8^ 
66.222 
62.692 
64.236 
68.751 
82.696 
83.0yi 
82.188 
82.680 
82,400 
80.380 
7 8 . 3 ^ 
72*932 
63.9S9 
77.82^ 
8 2 . ^ 
^ .428 
flftfoi irala^ i n dacSi I H » for 12 Qoutb* i^tlw pooaiii^ 
4 an* 
Mar. 
iApr« 
S\£k* 
Sap. 
00^. 
©.so 
0.698 
0.700 
0.859 
0.881 
l.OOi^  
1.063 
u:^5 
0.977 
0.%4 
0.555 
o*m 
0.368 
0.396 
0J^t3 
0.473 
0.752 
0.936 
1.388 
0.879 
0.670 
0.338 
81.457 
«I . I75 
82,552 
81.825 
8lJb90 
1^*782 
80.65S 
80.675 
73.701 
78.291 
73.7»r 
81.38^ 
83.186 
^ .060 
82.SK23 
82.768 
82.275 
^ , 0 2 7 
75.5W 
69.5F7 
63.342 
71,030 
75.870 
83.062 
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Qatv. 
tm 
** 
Oet. 
Deo* 
17*10? 
18459 
I7.S0O 
If.fOO 
t7.SB0 
Id. tad 
f7.8t0 
t7«dfO 
ia,7» 
14.310 
15.008 
fa.8fa 
14.371 
I5.3« 
l7*«^ 
19.060 
19.310 
I7.8t0 
17*500 
16.560 
15.^8 
ft.SJO 
0.750 
15.510 
16.560 
16.560 
16.870 
t7 .»0 
16.870 
id.iao 
18.120 
19.060 
mM» viblaos la «aeh ««l £sr 12 aaitho «f «ir pooUng 
Sop. 
Oft. 
1 4 . M 
15.310 
13.217 
1 5 . ^ 
17.313 
I?4i95 
17.970 
1?.diQ 
18.750 
17.965 
17.60 
1 7 . 1 ^ 
15.155 
13.435 
13.381 
14.8^ 
15.935 
17#18S 
17.965 
17.810 
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17.810 
17.Q10 
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15.310 
13.120 
tlsiR viOis^s Sa 9mh »m Ikft 12 aontlis after poo: 
aiv. 
2 ^ . 
im* 
Fob, 
K«r. 
^0". 
^ ^ 
«NBI» 
j ia . 
mg. 
SN^fi* 
< ^ . 
<lt^Ue«6« 
It .Off 
1 .^4?0 
9.061 
9.ej|0 
12.495 
15.635 
13. f » 
0.747 
13.745 
16.250 
l>.745 
0.5JO 
OOJBXtU 
10*310 
t .995 
a. 129 
10310 
11.717 
15*465 
14.665 
0.750 
0.905 
15*465 
15.310 
12.639 
•WI IMI i HIJiiil 
^ i>^ ^-^sr^f^ 
1 9 ^ £bv. %k»€m fa»9c» 
ISiir. fO.9%9 11.900 
^ . 16.960 15.%0 
1 % f4«€^ 24»2l0 
ikto* 1ll«|fiO a7«|D0 
^itl.« t?«900 33«750 
oeik. ia«5Q0 f{»*6ao 
090. II.3S0 10.316 
Fab. 13«7S0 ft«£|E} 
t3«r. O.tao i4.6dO 
^ . l 6 *5^ 16«9?0 
tsar 14«0^ IS.440 
4»iii. 10 .1^ 0*12$ 
J ^ . l4«6iQ 90*99^ 
l^sy|. 17. SOD f9>S70 
d<p. 14*060 a.iao 
Q»%* 15*310 14*060 
t 1«n vaafiU39 l a ««fili awe lb«* 13 acxgdha « f l « > pool iDg 
9ef9* 13«593 iS.900 
oe>o« l u a s o fa.dto 
Feili. I f . ^ 5 10.700 
£itir. 12*010 13.290 
# r . i 6 , i ^ 16.405 
Qdsr 14»060 21.325 
J u n . 17.3M) S@.3l2 
^ t i l . 16.090 3^  .390 
itetg. 19.375 9$**a$ 
B9p* l6.@?0 l7.dlO 
OJ*. 0.m 14.370 
mmz^ 
deetSOjr ^nH^m of ttie sin ooi»«ie l a ttie s»a^to of y^afUL^mm^ < i ^ 
Xrar Hos^ia JI^^-iL SSIESS 
1963 
t9&> 
tSsgr 
U ^ 
1.190 
1.153 
t*ai8 
1*02 
t * t | 0 
1.050 
i . i i d 
1.^90 
i.tst> 
1*242 
1.160 
i«i7a 
1.3^ 
f .2&l 
f . l£2 
1.134 
f.0S2 
1.3d{| 
1.140 
1.19S 
urn* 
i .o :^ 
f . ^ 
1.160 
1.180 
1.062 
t.s?d 
1.120 
1.l62 ^ w V833a€s i n @90i mm Jor i a laontha «ft«r pooMi^ 
ibv. 
loo. 
Sep. 
0(Hi. 
1*2D6 
*SQ5 
.190 
.1619 
.104 
1*^S 
1.110 
1*145 
1*a67 
1.127 
t.6tS 
1.462 
1.210 
1.3)? 
1.134 
i.ao6 
1.199 
i.:9S 
1.22$ 
1.112 
t»36t 
1.101 
t*6d8 
1.151 
inSimm of M^» 4^ ooi^imA l a tito 3iirsr t^ HJ^ lJlifTHiif 
^M> 
X M P 
1943 
19^ 
19^ 
1 l09Et@^ 
Ssv* 
1^1 • 
1l«l. 
Fil»« 
M«r« 
i g ^ . 
8«r 
Jhtii. 
«lul« 
4^* 
Sip* 
a@t. 
Gonr. 
Dsie* 
Sea, 
Foib. 
£lfr. 
)^ip« 
HfiS' 
iftcifl* 
#01 . 
^t i i . 
s ^ . 
€ist« 
h 
fimm vsSsmB I n s i t^ 
.^. , 
«^iyi.».£ 
Uk09 
i*i0$ 
%,ffB 
f*30S 
n470 
U^i*B 
1*096 
t. l42 
1.07 
n^Ei 
uMk 
1.676 
urn t*4S6 
l«540 
na6d 
t U i i ^ 
1.064 
1 . ! ^ 
1.148 
t.lS4 
1.076 
1.322 
i . a ^ 
a X 
Stef!U|lA 
1.^» 
1.4S7 
1.250 
1.306 
1.460 
1.314 
f»S8^ 
l.3M> 
1.140 
1.224 
1.356 
1.440 
1.381 
1.466 
1.436 
1.208 
1*364 
1.190 
1.336 
1.058 
1.310 
1.0ld 
1.360 
l.9$6 
«iK ibr ^ nomttii aftav 
pooXisg dii|ili«iaft« 
i|»V. 
Qeo* 
4f|^« 
Fd9. 
Ui^« 
• ^ i P * 
Q^T 
*-- — 
iva. 
f^ nga 
3<^* 
dot. 
t*306 
1.446 
l^ f? 
f . l ^ 
1.455 
U356 
t . t l4 
1.145 
um 
um f.533 
i«Mi2 
aoBtbo 
1.310 
f.461 
1343 
i.aS7 
i.4ia 
i.a$2 
1.260 
1.199 
1.225 
1*121 
1.393 
%Jm 
l i i iT 
1963 
If© 
t 9 ^ 
I I'bneiis 
fSew. 
f%». 
<liia« 
F4d». 
tlar« 
4^t 
Ijagr 
<ltai> 
Jtil« 
^ng> 
Qifffi 
^S^t 
Jlcw, 
i t s . 
«laii* 
?«b. 
HiT. 
i%!y» 
^ 
^tin* 
^aX. 
Mg« 
%£>, 
Clllfu 
""' k" 
Mftl« 1' 
«» 
1*066 
0.936 
f»270 
t.fOS 
o«9ta 
t.OiM} 
0«62l» 
o.9?a 
i.ai4 
o.m 
u3ia 
t«0|3 
1*090 
1.420 
0 . 1 ^ 
1.0JO 
0.961^ 
utm 
o.d^ o 
0 . 9 ^ 
0.744 
t « 2 ^ 
1*3S0 
F(m|Xi^ ,. 
4 M 
3*oia 
US98 
f»ao4 
t.9tO 
t.dia 
t *?!^ 
2*3SD 
2.01^ 
2.063 
tJSi 
um2 
t.?44 
2.010 
un2 
1*66$ 
U?80 
t*608 
2«290 
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f.744 
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f.ns 1.276 
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17,500 
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'V&lo* «r tt^:^ »paci»n» ^armla «ail eifi^ «•»• taoxA to hem taort |arat«ia 
Umi' Gdt «31 tlunst jflisiita isoci^ alMRl 2«8« protein th«t tlw wuio3« tut wui 
xlcb«r in f e£»* IAp« t^^a pmmat ia tii« orMtUis bad aozw x v " ^ ^ n ^ ^«^ 
l^iya t ^ maQl« but %^o [^sniife mw»i»» wm poortst to aiosi of ttM bio* 
Otl^  4i»r aU 1 ^ 31 flp«oies tima malgrwiif four ooantrelaJJir Utpat^m 
fMi9« utiNi «i2dQ0it«i fOF w»f dUitalLad iovtvUgatleaos oct fsty oyt^Utan* 
IQNstletoy «ili sad iroii ii««!l«nts* 1)t«M Inolndiad ^w etssioQ aurnii* 
<teliiaaiii*ltta pgne^ateta^ t^e eooson ««*!{>« ClgttitiMi «gJUf;»I» «ai two oMnen 
IfiVtstJ^i^laii Q» th#s« llshttii wM «3cft«ndNMt for ft pvrlol of ti»o TMXH crxt 
i«)rilililr delb& on •all th« fitKiwt not^i c«n«titiumta mm <)tot«ii»Mi in ttw 
fem ot Mftson&l «9P{^ 8« flwM inailft^om o«i b* tt»au«ia«d «a foUowit 
f«t ffisd protttia In aI3> tri« fi«tiM mf «l«ft«d to M mntftl thjftim. Bleb 
i»tt low vaSiMid mm imnA to «2tti>n«&« idtit oMh o6lttx'« Ibo wftsoeuiX 
<Qr83«» ^m difftront la dlff«x«at tisatwa* fho ttolstaro oyolo ahoMKt 
toramio je«}jitioQsh&|» Kitb f«t In &U. tli« ti««uo«. fh«x« m» no «2o«rl7 
<laflMd «^1« In fi«it and ii^at «e (tlff»f«ist tieattta. 
ttm (MNbi^ al vimim icail f&U. of tUtm W9fixi&9 bloebsaioaiL ooosii* 
t«Httil»i mua. %9 b» pe^ piilLflfced \jf t^m> miAxk f»8t»iz«« of ths blolxjgsr of fliii 
tuaiil^t fMding onS ltt««fil.Q8^ ^ far m th«a» •»» 1QI9IIR» Rljsl) vhhtm Gt 
ppdtMia md f«^ samvsiXky (lonniftpQn^ ^o tHe period ilttn ths fend iiitidai 
Mft lil|p»«t mA WKS99}fml^, Imi vt^w ^tmrnupaxUtA to th« period ^iam 
iimm MS a dsollw ia Um fytihsg $aA%iA%y* laailtim fair »jmisim9, 
bf<9edlng «•» 0«aiH»i&l and eoniMMpttaU^ th« gaiwts iriionMd & r4saJLar 
0fti»Qiial flhfic^ lM9wiid8 i»il3»^i<%. s»a»(m«l fllie^B^s in %ho gcnad coe-
dition fix«K(^2jr riii»l«li«d is^ l i M atil fa l l of varlooo blodiwaioaX eanuKii-' 
ttumN) In diff«rtii& HmemB, in »&nmmmA towards lUttanKtiait MW 
esdoolfUKi v&tii aa liKKvaMi ia proilslii and f«l »o& oiOy in gonads XKA in 
wnti of the d&mv t i ea^o al»»« tlasctotat vaSauta of protain and fat mm 
a^ poi^ ripmaaa aaS. adateaa ilioa tbe ^L^as MIX* apnoit* 
Sotaa avidaiMia i^s ol}t&SiMNt toianda t ^ trfloafcmaoa of aca* of 
liHa tsdoi^iaoioil omatit»a»its tvm mm tismi* to tha othar #tvdiig auKturation 
and apawliig. 
limtm f ittings ^a^ov sooa light oa iSm jpiiysialeigy of tha pre* 
w^MBAm f^f^ ^^ poat-apaiiiii:^ f i ^ . l^wwptmoAxia pariod la e«Q«r«iUjr 
aaxtead tdtti bttUdlag up of raaarvea la vaidoias tissuaa az«l tim post* 
ap<MRing |ii«0a» tliittt aa«fi» a parioEi of atfaaa^ la olaariar aaaooiatad 
idth tiia d«ptlotio» of tnaaa rasarvaa. Sa^ faar tlia tssfoim mmam to te 
mpaaiad tdth a)ight variations throm^oat tha Ufa t^ th« nat^ti* flid). 
